PROCEEDINGS 


THE 


AMERICAN SOCIETY 


ENGINEERS 


VOL. 8-9-10 


AMERICAN 


Published the American Society Civil Engineers its Headquarters, 
West Thirty-ninth Street, New York, the Fourth Wednesday 
each Month, excopt June and July. 


Second-Class Matter, December the Post Office 
New York, Y., under the Act March 3d; 1879. 
for mailing special rate postage provided for Section 1103, 
Act October 3d, 1917, July 5th, 1918. 
Subscription, per annum. 


> 
FOUNDED, 


| 


AMERICAN SOCIETY CIVIL ENGINEERS 


INSTITUTED 1852 


PROCEEDINGS 


This Society not responsible for any statement made opinion expressed 
its publications. 


SOCIETY AFFAIRS 


CONTENTS 
Minutes Meetings: PAGE 
the Society, September 17th, October October 15th, November 

the Board Direction, September 9th, October 14th, and 
Report the Committee Development. (With 889 
Announcements 


National Service Committee Engineering 973 
Local Associations Members the American Society Engineers 974 

Membership (Additions, Reinstatements, Resignations, 1001 

Recent Engineering Articles 1021 


MINUTES MEETINGS 
THE SOCIETY 


September 17th, 1919.—The meeting was called order 8.30 
M.; Vice-President Nelson Lewis the chair; Chas. Warren 
Hunt, Secretary; and present, also, 186 members and guests. 

The meeting was devoted discussion “The Need for National 
Department Public Works”. George Fuller, Am. E., 
Chairman, Campaign Committee for the Eastern District New 
York the Engineers’, Architects’, and Contractors’ Conference 
National Public Works, opened the discussion. The subject was also 
discussed Walter Blair, Am. Inst. Architects, Maj. 
Chenery, representing the National Service Committee Engineering 


*Owing the printers’ strike, Proceedings were not issued for October and 
November. This number, therefore, covers the last three months 
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Council, and Past-President the General Contrac- 
tors’ Association, and Messrs. John Bensel, Fry, 
Black, Alfred Flinn, and Dunham. 
The Secretary announced the election the following candidates 
September 9th, 1919: 
MEMBERS 


René Leon Bertin, New York City 
Sacramento, Cal. 
Los Angeles, Cal. 
Frank Lee Cleveland, Ohio 
Myron Pottstown, Pa. 
Henry Omaha, Nebr. 
Keelung, Formosa, Japan 
Harry Artus Birmingham, Ala. 
Morrow, Cleveland, Ohio 
Howarp Kansas City, Mo. 
St. Paul, Minn. 
Francis Duluth, Minn. 
JoHN Martin New Haven, Conn. 
JoHN Henry Cleveland, Ohio 

Louis St. Paul, Minn. 


Associate MEMBERS 


ALBERT WorTHINGTON ATWATER, Ohio 
Dartis Philadelphia, Pa. 

Barker, Morococha, Peru 

Harry New York City 

Harry San Diego, Cal. 
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Frep Louisville, Ky. 
Henry Bucuer, Pittsburgh, Pa. 

FRANKLIN Berkeley, Cal. 
Leroy Lincoln, Nebr. 

JAMES LESLIE Lynch Mines, Ky. 
Harry Omaha, Nebr. 

Horace South Shields, England 
Avarp Boston, Mass. 

Epwarp Louis Cal. 

Martin Erwin, San Antonio, Tex. 
Epwin Fox, Pittsburgh, Pa. 

Ernest Franz Fox, Jr., Brooklyn, 
Harry Columbus, Ohio 
Seattle, Wash. 

JANVERIN GRAHAM, Butler, Pa. 

Brown Cleveland, Ohio 

Luis ALEJANDRE Trujillo, Peru 

WILLIAM South Boston, Mass. 
JOHN WENDELL Mazeppa, Minn. 
ANDREW Camp McClellan, Ala. 
Lawrence Henry, New York City 
Ernest Wilmington, Del. 
Harry Port Arthur, Tex. 
Lacy, Mobile, Ala. 

Horace Philadelphia, Pa. 

Frank ALBERT MACSHEFFRAY, Boston, Mass. 


Apam ArtHuR Ocean Island, Central Pacific 
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Harry York City 
ALFRED CHANDLER Nortu, Los Angeles, Cal. 
Philadelphia, Pa. 

Harvey St. Louis, Mo. 

Owen, Springfield, Mo. 

Ernest LEFFERT Lowell, Mass. 

SEALEY, New York City 

LeCompte Baltimore, Md. 
Burnett Pittsburgh, Pa. 

VALENTINE VASILIEVICH TOHIKOFF, New York City 
Francis JOSEPH Von ZUBEN, Fort Worth, Tex. 
St. Louis, Mo. 

CHARLES WAGEN, Lake Worth, Fla. 

New Haven, Conn. 


ASSOCIATE 
ALBERT Boston, Mass. 


Victor San Francisco, Cal. 
Frank ARNOLD, Charleston, Va. 

JOHN CLEARY, Casper, 

Cox, Am. Exp. Forces, France 
JoHN New York City 


West Jones, San Francisco, Cal. 
New York City 
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New York City 

Perry, Pendleton, Ore. 
WILLIAM New York City 


The Secretary announced the transfer the following candidates 
September 9th, 1919: 


From MEMBER MEMBER 


New York City 

New York City 

Merritt Brown, Omaha, Nebr. 
Dickinson New York City 
JAMES CAHILL, Chicago, 

CLARKE CoPELAND CoTTRELL, Carson City, Nev. 
Vernon Royce Pittsburgh, Pa. 
Henry Columbus, Ohio 
Kansas City, Mo. 
Epy, Helena, Mont. 

CENTENNIAL FisHER, Boise, Idaho 

Joun Yakima, Wash. 

Epwarp ALLEN Am. Exp. Forces, France 
Ernest LAMB, Little Falls, 
Byron LAMBERT, Iowa City, Iowa. 
Epwarp Madison, Wis. 

Ross Mitton Dayton, Ohio 

HERBERT SANDERSON, Boston, Mass. 
Roos Pittsburgh, Pa. 
FREDERICK STEIN, Chicago, 

CUMMIN STEVENSON, Chicago, 

Starr Truscott, Washington, 

BENJAMIN Woop, Am. Exp. Forces, France. 
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San Francisco, Cal. 
Harry Sault Ste. Marie, Mich. 
ARTHUR FRANCIS DEJONGH, Santiago Cuba, Cuba 
Henry Dayton, Ohio 
Henry Detroit, Mich. 


The Secretary announced the following deaths: 

Geneva, Y., elected Member, May 
1st, 1889; died August 25th, 1919. 

London, England, elected Member, 
May 4th, 1904; died September 7th, 1919. 

Adjourned. 


October 1st, 1919.—The meeting was called order 8.30 M.; 
President Curtis the chair; Charles Warren Hunt, Secre- 
tary; and present, also, members and guests. 

The minutes the meeting September 3d, 1919, were approved 
printed Proceedings for September, 1919. 

paper Sonderegger, Am. Soc. E., entitled “Physi- 
ography Water-Sheds and Channels, and Analysis Stream Action 
Southern California Rivers, with Reference the Problems Flood 
Control”, was presented the and the subject was dis- 
cussed Messrs. Kennard Thomson, Charles Pohl, Francis 
Wright, Curtis, and Dunham. 

The Secretary announced that, owing labor trouble the 
printing trade, the issue the October, 1919, Proceedings, might 
delayed for some time. 

The Secretary announced the following deaths: 

Davis, Magnolia, Del., elected Member, February 
1st, 1882; died September 16th, 1919. 

Cincinnati, Ohio, elected Member, June 
4th, 1913; died August 13th, 1919. 

New York City, elected Associate, Decem- 
ber 3d, 1913; died September 19th, 1919. 

Adjourned. 


October 15th, 1919.—The meeting was called order 8.30 M.; 
President Curtis the chair; Chas. Warren Hunt, Secretary; 
and present, also, 155 members and guests. 
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The topic for discussion this meeting was “The Relation the 
Engineer the Future Military Activities the United States.” The 
discussion was opened George Snyder, Am. E., who 
was followed Maj.-Gen. William Murray Black, Maj.-Gen. 
Langfitt, Brig.-Gen. Marshall, and Col. Edward Burr, all the 
United States Army, and Messrs. William Barclay Parsons, 

The following resolution, proposed Archer, Am. Soc. 
E., and seconded Molitor, Am. Soc. E., was 
adopted the meeting: 

“Resolved: That the sense this meeting that Engineering 
Council should take the necessary steps formulate comprehensive 


series recommendations presented Congress connection 
with the subject-matter the discussion this evening.” 


The Secretary the election the following candidates 
October 14th, 1919: 


MEMBERS 


Frank Bridgeport, Conn. 
Los Angeles, Cal. 
St. Paul, Minn. 

Epwarp Georgetown, British Guiana 
Epwarp Brinton Jerome, Idaho 
New York City 
Downs, Morgantown, Va. 
Forrest, Portland, Me. 
FREDERICK WILLIAM Pittsburgh, Pa. 
Hewes, Portland, Ore. 

JAMES GRANBERY JACKSON, Nashville, Tenn. 
Tuomas Joy, Chicago, 

Henry San Francisco, Cal. 
St. Louis, Mo. 
Sano, Kobe, Japan 

Vest, Dehue, Va. 

VINNEDGE, Fort Worth, Tex. 
Huw Hankow, China. 


St. Louis, Mo. 
BEHNEMAN, San Francisco, Cal. 
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JAMES SCHENCK Bowman, Clearmont, Wyo. 
WENDELL Morris Butts, San Francisco, Cal. 
Harry Carson, Birmingham, Ala. 
Ray Norman Ashtabula, Ohio 


[Society Affairs. 


CHARLES CADWALLADER CassEL, Watertown, 


LuTHER CHITTENDEN Conant, Mauch Chunk, Pa. 
Harry Lester Lansing, Mich. 

JR., Chester, Pa. 
Cox, Pueblo, Colo. 

JAMES JOSEPH Nitro, Va. 


Epwarp Webster Springs, Va. 
Francis Highland Park, Mich. 


Pittsburgh, Pa. 

CHARLES New Haven, Conn. 
Leo MatrHew Williamsport, Pa. 

Henry Parkersburg, Va. 


Epwin ALLEMAND Gray, Toronto, Ont., Canada 


Hart, Sydney, New South Wales, Australia 


Wren Hay, Forest Hills, 
Homer Wynne Tampa, Fla. 
Francis Vincent Albany, 
Harney Okmulgee, Okla. 

LionEL New York City 
Henry Gay Louisville, Ky. 

Homer San Benito, Tex. 
New Orleans, La. 
Gates Daytona, Fla. 

ApELBERT Newman, Long Beach, Cal. 
Harry Nixon, Omaha, Nebr. 
Norpstrom, Wilmington, Del. 
Augusta, Ga. 


Va. 
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Frank Victor Memphis, Tenn. 


Guy Wooprorp Sackett, Charleston, 
Henry Charleston, Va. 
FREDERICK CHARLES STAUFFEN, Baltimore, Md. 
Henry Stewart, Dugger, Ind. 
JAMES Muscle Shoals, Ala. 
Pine Tsat, Peking, China 

ALLYN Springfield, Mass. 
Joun Allentown, Pa. 


Woop, Tulsa, Okla. 


ASSOCIATES 


Hawes San Franciseo, Cal. 
Epwarp ALFRED Simmons, New York City 


Bower, Hog Island, Pa. 

Herman Clinchfield, Va. 

Constant, Jonesboro, Ark. 
Corman, St. Louis, Mo. 

JOHN JAMES Hartman, New York City 

Frank Bowman Camp Humphreys, Va. 

Ross Pittsburgh, Pa. 
Epwarp Dayton, Ohio 

Munk Youngstown, Ohio 

Byron Carlisle, Pa. 

Harry Sewell, Chile 

Cascade Locks, Ore. 
Wayne Epwarp Massena, 
Twitty, Camp Humphreys, Va. 
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Shanghai, China 


The Secretary announced the transfer the following candidates 
October 14th and 15th, 1919: 


Harry Watton Mobile, Ala. 

Hans New York City 
Ernest Bartlesville, Okla. 
Carey, St. Paul, Minn. 
Frank Davis, Little Rock, Ark. 

Fountain, Am. Exp. Forees, France 
Minneapolis, Minn, 

JENSEN, Fresno, Cal. 
Lewis ALLEN Montgomery, Ala. 
New Orleans, La. 
THomas Mappock, Ariz. 

Detroit, Mich. 

JENNER Dallas, Tex. 
Henry West Park, Ohio. 

Henry Casper Kansas City, Mo. 
Dura THomas, Marlborough, Mass. 
JoHN WILBANKS, Columbus, Ohio 


From Junior MEMBER 


San Francisco, Cal. 
Henry Guayaquil, Ecuador 
ALLYNE BELDEN, Savannah, Ga. 
BERNARD JOSEPH Brooklyn, 
Coomss, Rancagua, Chile 
Epwin Dow, Worcester, Mass. 
SuMNER Helena, Mont. 
LAWRENCE Kinnear, Detroit, Mich. 
Harry St. Paul, Minn. 
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MoCassy, Chicago, 

Harvey Munn, Washington, 
Rowe, Portland, Ore. 
Oklahoma City, Okla. 
St. Louis, Mo. 
JOHN CROSWELL Cooper, Wyo. 
Lee New York City 


The Secretary announced the following deaths: 


Frew, Sydney, New South Wales, Australia, 
elected Member, October 3d, 1900; date death unknown. 

Hazen, Hanover, H., elected Associate, June 5th, 
1889; Member, May 2d, 1911; died October 2d, 1919. 


Adjourned. 


November 1919.—The meeting was called order 8.30 M.; 
Past-President George Pegram the chair; Chas. Warren Hunt, 
Secretary; and present, also, 320 members and guests. 

The meeting was devoted “The Compensation 
Engineers”, and members the other -Founder Societies were 
invited attend. 

The was presented Arthur Tuttle, Am. E., 
Chairman Engineering Council’s General Committee, and the 
State and Municipal Section, who was followed Francis Lee 
Stuart, Am. E., Chairman the Railroad Section. 
the absence John Hoyt, Am. E., Chairman the 
Federal Section, John Conway, Am. E., spoke for that 
Section, illustrating his remarks with lantern slides. general dis- 
cussion followed, which Messrs. Rights, George Purver, 
Chas. Warren Hunt, Merrill, William Brush, and 
Thomas took part. 

The Secretary announced the following deaths: 

Graves, San Francisco, Cal., elected Member, 
February 2d, 1909; died September 26th, 1919. 

Denver, Colo., elected Member, Janu- 
ary 4th, 1882; died September 8th, 1919. 

Sparrow Providence, I., elected Junior, March 
5th, 1890; Associate Member, March 7th, 1900; Member, March 6th, 
1906; died October 20th, 1919. 


Adjourned. 
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November 19th, 1919.—The meeting was order 8.30 
Vice-President Nelson Lewis the chair; Chas. Warren 
Hunt, Secretary; and present, also, members and guests. 

The subject for the evening was “The Proposed Nationalization 
Railroads the United States.” The opened Col. 
Wilgus, Am. Soe: E., who was followed Ivy Lee, 
formerly Executive Assistant the President the Pennsylvania 
Railroad Company. The subject was also discussed Messrs. Frederic 
Molitor, Bryant, Charles Hansel, Besler, and 
Waters. 

The Secretary read the following letter: 


“Washington, C., October 29, 1919. 
“Mr. Hunt, Secretary, 
“American Society Civil Engineers, 
West 39th Street, New York, 
“Dear Sm.—Your letter October 27th received and contents 
noted. You extend invitation address the meeting 
your society November 19th, 1919, 8.30 and you say that 


the subject for discussion will the proposed ‘Nationalization 
Railroads’. 


“Permit advise you reply that the Executive Council 
the American Federation Labor now has this entire under 
consideration. Until the Executive Council has formulated and 
declared its policy sure you will agree with that will not 
same reasons will not possible for invitation 
address the meeting your society designate any other repre- 
sentatives the American Federation Labor speak for me. 


“Very truly yours, 

“President, American Federation Labor.” 

The Secretary announced the following deaths: 

New York City, elected Member, 
March 6th, 1907; died November 11th, 1919. 
Henry West Roxbury, Mass., elected Member, June 
2d, 1880; died October 28th, 1919. 

1904; date death 


Adjourned. 


December 3d, 1919.— The was called order M.; 
Past-President George Pegram the chair; Chas. Warren Hunt. 
and present, also, 170 members 

The meeting was devoted discussion the Report the Com- 
mittee Development, which the following members took part: 
Messrs. Paul Brown, Charles Hansel, Daniel Bontecou, Frederick 
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Noble, Francis Lee Stuart, George Pegram, Chas. Warren Hunt, 
Stern, Lewis D.. Rights, Castle, Chevalier, William 
Brush, Keith, Fry, Goodell, and Frederic Snyder. 
The Secretary announced election the following candidates 
November 25th, 1919: 

Horace BusHNELL, Seattle, Wash. 

New York City 

JOSEPH WILLIAM HERSHEY, Pittsburgh, Pa. 

Hicks, Gary, Va. 

Bert Hopeman, New York City 

Henry Toronto, Ont., Canada 

Forp Kurtz, Muscle Shoals, Ala. 

JOHN Los Angeles, Cal. 

THomas Morris, Balboa Heights, Canal Zone, Panama 

JAMES NorMAN Atlanta, Ga. 


MEMBERS 
Irvin Henry ALTHOUSE, Porterville, Cal. 
Joun Asu, New York City 
Howarp Fink Bethlehem, Pa. 
GAMMELL Baxter, Providence, 
ARTHUR Alameda, Cal. 
Bowman, New York City 
Bruce San Antonio, Tex. 
Burr Yakima, Wash. 
Artist Caney, Kans. 
Homer Wilmington, Del. 
New York City 
CLARENCE Youngstown, Ohio 
Harry Philadelphia, Pa. 
Justin Bethlehem, Pa. 
Eaton Memphis, Tenn. 
Howarp Cleveland, Ohio 
Appison Santa Barbara, Cal. 
Harry Attleboro, Mass. 


q 
q 5 
f 
7 
q 
| 


880 


ELBERT Gray, Charleston, Va. 
Roy College Station, Tex. 
GREENLEAF, South Clinehfield, Va. 
ARMSTRONG HANNAMAN, Salisbury, Md. 
Christiana, Pa. 

Pittsburgh, Pa. 

LESTER JEWELL, New York City 

Frank JOHNSON, Berkeley, Cal. 
ALFRED Los Angeles, Cal. 

Rosert South Bethlehem, Pa. 
Frank Little Rock, Ark. 
Frank Kine, Newark, 
ALEXANDER CLINTON Baltimore, Md. 
Knox, Blue Island, 
Henry Kranz, Dallas, Tex. 

Fritz Pittsburgh, 

Justin New York City 
Scorr Parkland, Pa. 
Austin Atlanta, Ga. 

Marvin Philadelphia, Pa. 
Coin Poplar Bluff, Mo. 

Norris, Portland, Ore. 
JOHN Epwin Ithaca, 

JoHN Marcu Boonton, 
THEODORE ARTHUR Parkersburg, Va. 
Henry Akron, Ohio. 
Henry Fort Dodge, Iowa 
JESSE San Francisco, Cal. 
Ross, Hazen, Ark. 
Oscar Akron, Ohio 
SHLESSINGER, Baltimore, Md. 
VELENTINE BERNARD Baltimore, Md. 
Philadelphia, Pa. 

Howarp Angeles, Cal. 
Louisville, Ky. 

Macy Lansdowne, Pa. 
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Maurice New York City 

Darwin TOWNSEND, Milwaukee, Wis. 
Epson Ozro WALKER, Chicago, Il. 

ALBERT KENDALL Los Angeles, Cal. 
Curtis WELLER, Guthrie Center, lowa 

JAMES Mt. Folly, Ireland 
Leo San Cal. 
Forrest City, Ark. 
Henry Knoxville, Tenn. 
Wirt, Detroit, Mich. 

Kay Dayton, Ohio 


ASSOCIATES 


Darcy Craven, New York City 
CLARENCE LENNON Dewey, Allentown, Pa, 
Harry Hunt, Spokane, Wash. 


Louis Johnstown, Pa. 

VALENTINE Galeton, Pa. 

ALLAN VALENTINE Sydney, New South Wales, Australia 

Hans Kramer, Camp Humphreys, Va. 

Marvin Curtis Lockhart, Tex. 

EMANUEL Cleveland, Ohio 

Pace, Fort Worth, Tex. 

FREDERIC BARRINGER PFEIFFER, Galeton, Pa. 

Turners Falls, Mass. 

Epwarp ALLEN VARNEY, Cambridge, Mass. 

Watson, Ponca City, Okla. 

Everett New York City 
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The Secretary announced the transfer the following candidates 
November 25th, 1919: 


LELAND Two Harbors, Minn. 
ALFRED JOHN CLEARY, San Francisco, Cal. 
JAMES LUMSDEN FEREBEE, Milwaukee, Wis. 
Herman Fox, Shreveport, La. 
FREDERICK WILLIAM GREEN, St. Louis, Mo. 

WINSLOW Lusk, Oil City, Pa. 
New York City 
CHARLES ALLEN Seattle, Wash. 
Epwarp Moss, Glen Ridge, 
St. Paul, Minn. 
Gustav JAEGER Baltimore, Md. 
SCHWENDENER, Los Angeles, Cal. 
Stivers, Greenville, Tex. 
ALLEN VAN RENSSELAER, San Antonio, Tex. 
Linton Watson, Washington, 


From ASSOCIATE MEMBER 


Ray Lester Berkeley, Cal. 

Epwarp Freperic New York City 
JAMES Hays, Boise, Idaho 

Tao Peking, China 

ARNOLDO Havana, Cuba 
Louis Newark, Ohio 


The Secretary announced the following deaths: 


Cincinnati, Ohio, elected Member, March 2d, 
1881; died November 1919. 
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ber, November 6th, 1895; Member, June 7th, 1899; died November 
1919. 

ruary 1905; died November 28th, 1919. 

Pike (Past-President), Boston, Mass., elected 
Member, October 2d, 1878; died December 1919. 


Adjourned. 


December 17th, 1919.—Because the necessity going press 


with this number Proceedings advance this meeting, the pub- 


lication its minutes must deferred until January, 1920. 


THE BOARD DIRECTION 
(Abstract) 


September 9th, 1919.—The Board met 10.35 M., immediately 
after the adjournment the Membership Committee; President 
Curtis the chair; Chas. Warren Hunt, Secretary; and present, also, 
Messrs. Clark, Crocker, Davis, Elwell, Flinn, Hunt, Langthorn, 
Lewis, Pegram, Rights, Talbot, Tuttle, and Wagner. 

Ballots for membership were canvassed, resulting the election 
Members, Associate Members, Associate, and Juniors, and 
the transfer Juniors the grade Associate Member. 

Thirty-five Associate Members were transferred the grade 
Member. 

report from the Membership Committee was received and acted 
upon. 


Adjourned. 


October 14th, 1919.—The Board met 10.10 President 
Curtis the chair; Chas. Warren Hunt, Secretary; and present, also, 
Messrs. Alvord, Clark, Crocker, Davis, Elwell, Fort, Grunsky, Hawgood, 
Hunt, Ketchum, Langthorn, Lewis, Marx, 
Pegram, Rights, Tuttle, Wagner, and Wall. 

The minutes the meeting the Executive Commiitee Sep- 
tember 9th, 1919, and the actions taken concerning the appointment 
Daniel Bontecou as.a member the Committee Development 
take the place Holland resigned, exemption dues mem- 
bers service, etc., were 

The Secretary reported that George Tinker, Am. E., 
had been appointed one the Society’s representatives the Joint 
Committee Culvert Pipe Specifications the invitation the 
American Concrete Pipe Association. The matter the appointment 
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representative was referred back the Committee the 
Board with power.* 

Messrs. Eltinge Breed, George Tillson, and 
were appointed Special Committee Highway keep 
touch with the development the Government’s plan for the con- 
struction and finaneing National highways, and advise the Soci- 
ety, from time time, these plans and activities the submission 
frequent periodic reports critical reviews, accompanied such 
data are necessary indicate the scope and character the work 
progress. 

The name the New York Meetings Committee was changed 
“Programme Committee for Second Meeting Each Month”, and the 
new Committee was appointed, follows: Messrs. Robert Ridgway, 
Chairman, Paul Brown, Herbert Hale, Raymond Hulsart, and 
Chas. Warren Hunt. 

The proposed changes the Constitution the American Engineer- 
ing Standards Committee were presented, together with report the 
matter from Messrs. Martin Schreiber, Henry Burt, and 
Latey, the Society’s representatives, recommending appro- 
priation $1500 for 1920 made for this work, and that the new 
Constitution 

motion, duly seconded, the revised Constitution the American 
Engineering Standards Committee was approved. 

The Secretary reported that meeting the Founder Societies’ 
Finance Committee, September 16th, 1919, the following resolution 
was adopted: 


“Resolved, that this Committee recommends that each 
Founder Societies provide annual appropriation for the work the 
American Engineering Standards Committee $500 for each their 
representatives the American Engineering Standards Committee, 
making total $1500 for each Society that appoints three (3) 
representatives.” 

motion, duly seconded, appropriation $1500 for this pur- 
pose was approved placed the Budget for 1920. 

The resignation Onward Bates Chairman of, and member of, 
the Committee Development, and its President Curtis, 
was reported. 

The report the Committee Development, together with letters 
transmittal, signed Chairman Bates and Secretary Howson, was 
read full; also letters from Messrs. Charles Hansel, Onward Bates, 
Paul Brown, and Frederick Noble. 

communication from the Secretary the Committee Develop- 
ment was also presented, advising that, the last meeting the 
Committee, Sub-Committee, consisting Messrs. Richard Hum- 


Hadwen, Am. Soc. E., was subsequently appointed. 
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phrey, Charles Hansel, and Daniel Bontecou, was appointed prepare 
budget the estimated cost the Society putting into effect the 
recommendations the Committee Development, including those 
contained the report the Joint Conference Committee, and that 
this Sub-Committee was instructed submit this Budget over its own 
signature direct the Board Direction for its approval, with the 
recommendation that this Budget sent the members the Society 
with the report the Committee. 
The following resolutions were adopted: 


“That the Report the Committee Development received, and 
the Secretary authorized add the Report the Sub-Com- 
mittee Budget soon received, and send the report thus 
completed the membership soon after the receipt the Budget 
Committee’s report practicable, but not later than November 15th. 

“That the Committee Development discharged; that the Sub- 
Committee Budget continued until renders its report and then 
discharged; and that the Sub-Committee Conference with other 
Development Committees continued report this Board. 

“That, discharging the Committee Development, the Board 
desires thank the Committee for its work. 

“That the communications already received, and other communica- 
tions which may throw light this matter, published soon 
practicable separate pamphlet, Proceedings, the case may 
be, such publication not occur after the publication the 
report the Committee Development. 

“That Committee five members the Board Direction 
appointed the President study and review the report the 
Committee Development, and present report soon prac- 
ticable for distribution the members this Board letter, that 
the Board can consider the whole matter its next regular meeting.” 


President Curtis subsequently appointed such Committee, Messrs. 
Alvord, Marx, Crocker, Wagner, and O’Connor. 


The Board reconvened 2.10 

motion, duly seconded, mileage was allowed the members 
the Joint Conference Committee the same rate that fixed for 
the meetings the Committee Development. 

resolution was adopted authorizing the President appoint five 
members represent the Society the Joint Committee Formulate 
Specifications for, Reinforced Concrete, being understood that 
Joint Committee select its own Chairman. 

The report the Nominating Committee was presented, trans- 
mitting the names selected for offices filled the next 
Meeting, all whom have accepted such nomination. 
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The Secretary reported that, account the printers’ strike 
New York City, will not possible issue the October Proceedings, 
and that the membership has been notified. 

motion, duly seconded, Nelson Lewis, Vice-President, was 
unanimously appointed serve with George Swain, Past-President, 
member the Permanent Franco-American Engineering Committee. 

The formation the Founder Societies Finance Committee 
Joint Activities was reported June meeting, and Messrs. Nelson 
Lewis and Chas. Warren Hunt were appointed represent this 
Society the Committee. The Secretary reported that this Committee 


held its first meeting 16th, 1919, and the following actions 
were taken: 


(1) Employment Upon the recommendation the mem- 
bers the Board Directors the Engineering Societies Employ- 
ment Bureau, the following resolution was adopted: 

“Whereas, the Engineering Societies Employment Bureau has been 
conducted during the past year principally war activity, under the 
auspices Engineering Council, and 

“Whereas, the permanent work this Bureau co-ordination 
the employment service rendered for many years several Societies 
under the direction their Secretaries, 

“Resolved, that recommend the governing bodies the four 
Founder Societies that making appropriations for employment activi- 
ties for the coming year, the item separated from the appropriation 
for Engineering Council, and that the Employment Bureau 
ried separate joint activity the Founder Societies under 


the direction their respective Secretaries, who the present 
Board Directors the Bureau.” 


The recommendation the Joint Committee was approved. 


(2) Engineering Council: The following resolution was adopted: 


“Resolved, that having recommended that separate appropriation 
made covering the Employment Bureau’s activities for the year 1920, 
and considering the present financial condition the Founder Soci- 
eties, this Committee cannot see its way clear recommend appro- 
priation for the year 1920 each Society sum exceeding 000 
cover the joint activities conducted under the auspices Engi- 
neering Council, this, however, being considerable increase over, the 
appropriations made for the activities the Council for the past two 
years, view the fact that separate appropriation being rec- 
ommended for employment work.” 


The report was accepted, and appropriation $3000 for this 
_purpose was approved, placed the Budget for 1920. 

report* from Robert Cummings, Am. Soe. E., who, with 
eight delegates, represented the Society ‘at the ceremonies the dedi- 
cation the New Buildings the Pittsburgh Experiment Station, was 
and ordered printed Proceedings. 


See page 935. 
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The the newly formed Connecticut Association 
Members the Society was approved. 


Messrs. Dawley and Jenkins were appointed additional 
members the Special Committee Stresses Railroad Track. 
The following resolution, passed the San Diego Association 


Members, and transmitted letter dated September 19th,. 1919, was 


“Resolved: That the sense this Association that the 
can Society Civil Engineers should urged pass resolution 
requesting the Congress the United States create Department 
Public Works provided for Senate Bill 2232, which shall have 
charge all public construction and work under United con- 
trol, and that the American Society Civil Engineers all its 


power foster and assist the creation and operation of. said 
Department.” 


The was instructed the that the 
Board has already endorsed the principle. 


The President was authorized appoint Committee Arrange- 
ments for the Annual Meeting. 


President Curtis was appointed one the representatives the 
Society the John Fritz Medal Board Award, the expiration 
the term Charles Marx, Past-President, Am. Soc. E., Jan- 
uary, 1920. 


Director Harry Hawgood was appointed Chairman the Local 
Committee Arrangements for the 1920 Annual Convention, with 
power add the Committee. 


The following resolution presented Grunsky, Am. 


Soe. E., was referred the Publication Committee for con- 
sideration: 


“Resolved: That the periodical publication professional direc- 
tory engineers, restricted the members'of the American Society 
Civil Engineers, the American Society Mechanical Engi- 
neers, the American Institute Electrical Engineers, and the 
American Institute Mining Engineers, desirable and that plan 
for such publication should worked out joint committee from 
these Societies; and that the Publication Committee this Society 
authorized and directed co-operate with any representatives 
the other Societies above named working out plan for the peri- 
issuance such directory.” 


The resignations Members (one effective December 
1919), Associate Members, Associate, and Juniors (three effec- 
tive December 31st, 1919), were accepted. 

Ballots for membership were canvassed, resulting the election 
Members, Associate Members, Associates, Juniors, and the 
transfer Juniors the grade Associate Member. 
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Twenty-three Associate Members were transferred the grade 
Member. 


Adjourned. 


October 15th, 1919.—The Board reconvened 1.30 M.; Presi- 
dent Curtis the chair; Charles Warren Hunt, and present, 
also, Messrs. Alvord, Clark, Crocker, Elwell, Grunsky, Hawgood, 
Hunt, Metcalf, O’Connor, Pegram, Tuttle, Wagner, and Wall. 

report from the Membership Committee was received and acted on. 

Applications were considered and other routine business transacted. 


Adjourned. 

November 25th, 1919.—The Board met 10.35 the 
adjournment the Membership Committee; President Curtis the 
chair; Charles Warren Hunt, Secretary; and present, also, Messrs. 
Clark, Elwell, Hunt, Ketchum, Langthorn, Lewis, Metcalf, 
Rights, Tuttle, and Wagner. 

Ballots for membership were canvassed resulting the election 
Members, Associate Members, Associates, Juniors, and the 
transfer Juniors the grade Associate Member. 

Twenty-one Associate Members were transferred the grade 
Member. 

Applications were considered and other routine business. transacted. 

report from the Membership Committee was received and acted on. 


Adjourned. 
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REPORT THE COMMITTEE DEVELOPMENT 


The Report the Committee Development was received the 
office the Society October 9th, 1919, and was considered the meet- 
ing the Board Direction held October 14th, 1919, which time 
the following resolutions were adopted: 


“That the Report the Committee Development received, 
and the Secretary authorized add the Report Sub- 
Budget soon received, and send the Report thus 
completed the membership soon after the receipt the Bud- 
get Committee’s Report practicable, but not later than Novem- 
*ber 15th. 

“That the Committee Development discharged; that the 
Sub-Committee Budget continued until renders its report 
and then discharged; and that the Sub-Committee Con- 
ference with other Development Committees continued 
report this Board. 

“That discharging Development the Board 
desires thank the Committee for its work. 

“That the communications already received, and other com- 
munications which may throw light this matter, published 
the case may be, such publication not occur until after the 
publication the Report the Committee Development. 

“That Committee five members the Board Direction 
appointed the President study and review the Report 
the Committee Development, and present report soon 
practicable for distribution the members this Board 
letter, that the Board can consider the whole matter its next 
regular meeting.” 


The President subsequently appointed such Committee, Messrs. 
Alvord, Marx, Crocker, Wagner, and O’Connor. 


The Report the Sub-Committee Budget was received the 
Society’s office November 11th, 1919, and the Report the Committee 
Development, thus completed, was mailed the entire membership 
November 21st, 1919, accordance with the instructions the 
Board above quoted. The report follows: 
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third meeting the Committee Development 


was held Ann Arbor, Mich., September 22d 26th, 1919, 
inclusive, and was attended the following members: 


There was present also for short time Professor Cooley, 
Dean the College Engineering the University Michigan and 
President the American Society Mechanical Engineers. 

The first meeting the Committee Development was held 
Chicago, November 14th 16th, 1918, inclusive; the second 
meeting was held Minneapolis, Minn., June 11th 16th, 1919, in- 
November meeting, the work the: Committee was 
sub-divided and four Sub-Committees were appointed. These Sub- 
Committees prepared reports which were presented the June meeting 
end formed the basis for the report presented the Board Direction 
the Society June 16th, 1919, and submitted the Society 
the following day. the June the Committee, fifth Sub- 
Committee was appointed confer with similar committees the 
American Institute Mining and Metallurgical Engineers, the Ameri- 
Society Mechanical Engineers, and the American Institute 
Electrical Engineers, and consider matters common interest, in- 
cluding the formation National The report submitted 
herewith based the .work these five Sub-Committees and 
divided into four main sub-divisions which represent, approximately, 
the scope the work the four original Sub-Committees. the 
third meeting the Committee, Sub-Committee was appointed 
prepare budget transmitted directly the Board Direction 
and submitted the membership with this report. 

The report transmitted herewith was adopted the Committee 
Development two sections. That part Section entitled “Report 
the Joint Conference Committee,” was adopted the following vote: 


= 


Yeas. Nays. 


The remainder the report was adopted the following vote: 


Yeas. Nays. 


Joun 


TECHNICAL ACTIVITIES 


The Committee believes that the standing great engineering 
society depends mainly the activity and progress its technical 
work, and the opinion that more active co-operation movements 
for public and professional welfare, hereinafter proposed, should not 
allowed diminish the importance attached the technical 
activities the American Society Civil Engineers, but rather that 
these should stimulated the interest science and the profession. 

The Committee therefore 


Meetings: 


That local “sections” hold not less than four stated meetings per 
year and encourage joint meetings with kindred societies. 
That periodic joint meetings the four National Societies 
encouraged. 
That the fortnightly meetings the Parent Society discontinued. 
That the semi-annual meetings the Parent Society supple- 
mented the addition spring and fall meeting, held successively 
different sections the country co-operation with local sections 
and that these meetings well the Annual Meeting and the 
Annual Convention attention given technical and broad economie 
problems, and that the Annual Convention least half the time 
should scheduled for the serious consideration technical matters. 
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Papers: 


That the present system securing papers which depends wholly 
voluntary offers and results limited variety subjects 
supplemented papers that will fit into definite logical programme, 
the Publication Committee and announced advance for 
whole season; and that papers describing works brief the nar- 
rative side, with more attention given stating the technical lessons 
successes and failures. Furthermore, that consideration given 
other controlling elements engineering work financial, administra- 
tive, operating, and labor problems, for the engineer take his 
proper place and render full service the public and his profession, 
such come within the scope his thought and should appear 
the papers the Society. 

That far practicable the subjects the papers should cover 
current progress, and development the various important branches 
Civil Engineering and simultaneous discussion important papers 
the Local Sections should encouraged. 

That the monthly Proceedings should extended include edi- 
torial work, abstracts and reviews important engineering articles 
and subjects popular interest the great majority engineers. 


Committees: 


That addition the existing method conducting the technical 
activities the Society there created advisory standing committees 
the Board Direction promote and study important engineering 
subjects and outline and co-ordinate the work like committees 
the Local Sections; and that three members the Board should 
constitute standing advisory committee each subject, the chairmen 
these advisory committees constituting the Publication Committee; 
and that Local Sections should urge the younger members identify 
themselves with local committee work. 

That standing advisory committee welfare created. 

That Local Sections suggest names members possessing neces- 
sary qualifications for special committee service, and that tenure 
committee membership terminate automatically account absence 
inactivity. suggested that committee reports indicate the 
attendance members. 


Co-Operation with Specialized Engineering Societies and Other 
Organizations: 


That the co-operation this Society with other specialized en- 
gineering and allied technical organizations fostered and that the 
Society aid and encourage active programme research work, 
co-operating whenever practicable with other research agencies. 
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Standards Engineering Practice: 


That co-operation with the American Engineering Standards Com- 
mittee approved and that continued and extended but that the 
idea developing this Committee into another association de- 
precated. 

That the Board Direction requested consider the advisa- 
bility compiling book recommended principles practice and 
standards follow the development engineering. 

That carry out the intent these recommendations effectively 
the technical editorial staff under the direction the Publication 
Committee. 


INTERNAL RELATIONS AND LOCAL ASSOCIATIONS 
The Committee recommends: 
Local Sections: 


(a) That Local Associations hereafter called Local Sections. 

(b) That member the Society assigned Local 
Section. 

(c) That each “geographical district” the Society divided 
into suitable sub-divisions with clearly defined boundaries each 
which there established Local Section. 

(d) That the obligation all members, either through their 
Local Sections individually, affiliate with members other 
engineering and allied technical professions for co-operation public 
activities, and communities where members are few and distant 
from the meeting place the Local Sections which they belong, 
such affiliation desirable for co-operation technical well 
activities. 

(e) That each geographical district the Society elect its directors 
the direct vote its corporate members, for which purpose there 
district board consisting one representative elected 
each section that district, whose duty shall nominate 
didate candidates for such director, conduct and canvass the returns 
the election, and report the result thereof the Board Direction. 

(f) That the representatives each district the Board Di- 
rection the Society elected letter ballot the corporate mem- 
bers resident such district. 

That any district may elect director person not resident 
therein. 

(h) That Local Sections operate under uniform constitutional pro- 
visions the extent only that the same are necessary desirable 
insure uniform relations with the Society and that district boards 
operate under uniform rules. 
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(i) That there each Local Section uniform pro- 
its members the Society, said allotment 
being designed cover the expense involved performance the 
prescribed duties the Society, including its proportionate share 
the expense the board the district which such section 
attached, that this not construed limitation the 
dues Local Sections. 

(j) That there held during the Annual conference 
representatives from Local Sections eonsider the welfare 
Society and its members and report thereon the Board Direction, 
and that the representatives attendance allowed traveling ex- 
penses mileage basis. 

(k) That the Nominating Committee abolished, and that can- 
didate for each the offices President, two Vice-Presidents and 
Treasurer nominated the annual conference representatives 
the Local Sections executive session, the relative voting power 
the representatives being proportion the memberships the 
sections represented. The Secretary the Society shall provide the 
conference, not less than days advance its meeting, with 
statement the membership the Local Sections date not 
more than days prior the meeting the conference. 

(1) That the duty each director visit each Local Section 
his district least once during each calendar year, without ex- 
pense the Society except cases where, the opinion the Board 
Direction, the cost the director unreasonable. 


Membership: 


(a) That all applications for admission transfer referred for 
recommendation the Local Section which the applicant will 
assigned, concurrently with their submission the membership, and 
that the name the Local Section appear the printed record 
the applicant. 

(b) That the qualifications for the grade Honorary Member 
that: 

They either distinguished individuals, who from their position 
are enabled render assistance the prosecution public works, 
persons eminent for science and experience pursuits connected with 
the profession civil engineer, but who are not engaged the 
practice that profession the United States its possessions. 

That hereafter person admitted the grade Member 
who has not occupied the grade Associate Member 
years. 

That the quality “responsible charge” demanded for the grade 
Member considerably greater importance than that accepted 
for the grade Associate Member, and that the requirements for the 
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grade Junior deducted from the candidate’s record determin- 
ing his eligibility for the grade Member. 

That the grade Fellow now defined terminate with the ex- 
piration membership those now occupying that grade, and that 
hereafter new grade Fellow established, the requirements for 
the members which shall be: 

person who scientific professional attainment has qualified 
himself his special pursuit advise and with engineers 
the advancement professional knowledge. and practice. 

That the grade Affiliate established into which may ad- 
mitted such persons engaged generally commercial pursuits pos- 
sess engineering training and experience them 
service the Engineering Profession. 

That the present grade Associate with the expiration 
membership those now occupying that grade. 

That the requirements for the grade Junior changed 
require, the case the non-technical graduate, less than 
four years practice engineering work under the direction 
corporate member the Society engineer equivalent quali- 
fications; provided, that time spent student engineering 
college school recognized standing considered the equivalent 
equal amount practice under competent supervision; also, 
that the case all Juniors the minimum age limit increased 
twenty-one years. 

(d) That the provisions the Constitution relating discipline 
and expulsion members revised make them effective and 
that the Board Direction, the written request three corporate 
members, consider the reasons advaneed for discipline expulsion. 


That the dues all members above the grade Junior ad- 
justed provide for the greater activities the Society and the 
extent that the recommendations herein provided are adopted. 

That any modification the dues the Society consideration 
given the probability that the event the formation the 
herein recommended, any other, comprehensive National organi- 
zation, the development its usefulness will ultimately 
income considerably excess that thus far provided. 


Student Societies: 


That, recognizing the importance the engineer broad 
general training, the formation ‘specialized student organizations 
any branches engineering disapproved, but thereof 
general student engineering societies established and maintained 
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the engineering schools with continued active interest therein and close 
personal contact therewith neighboring engineering associations. 
Young Men the Profession: 
That the duty the Local Sections provide for the welfare 
the younger members the Profession by: 


(a) Reasonable representation the active committees. 

(b) Eneouraging their discussion the general problems 
the Society. 

(c) Arranging excursions works engineering interest, 
and 

(d) Promoting social intercourse between them and the older 
members. 


Annual Meeting: 


That the Annual Meeting devoted the consideration 


(a) The printed annual reports officers and standing com- 
mittees, presented abstract, unless otherwise ordered 
vote the meeting. 

(b) The election and installation officers. 

(c) The presentation and discussion reports technical 
and special committees. 

(d) Other matters pertaining the affairs the Society and 
the profession which action the Society desired. 

(e) carefully planned programme addresses and dis- 
cussions professional social problems National im- 
portance. 


That proper provision made for sociability, but that this should 
not permitted interfere with the consideration the more 
important duties the Society. 

That scheduled for the first day the Annual 
Meeting. 

That the Annual Meeting conducted enlist active 
and co-operation all members the Society, and that 
the formation the Committee Arrangements the Board Di- 
rection endeavor secure the widest possible the 
membership. 


Personal Service: 


That until the the Joint Conference Committee 
come into effect the Society proceed with such compilation the 
professional records its members will assist alike members seeking 
employment, and employers seeking assistance; and that such data 
the Society through carefully prepared questionnaires sent 
all members, copies furnished the Personal Service Bureau. 
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Additional Facilities Headquarters: 


That the ground floor the building fitted lounging 
room with club facilities such files magazines (other than techni- 
cal), daily newspapers, theatre ticket board, presided over 
capable attendant who shall give cordial and helpful assistance 
all comers, order that the members the Founder Societies 


visiting headquarters may realize greater benefits from their mem- 
bership. 


RELATIONS WITH OTHER NATIONAL 
AND RELATED ORGANIZATIONS 


The Committee recommends 


That the identity the four existing National Societies pre- 
served. 

That the American Society Civil Engineers continue pursue 
the objects for which was formed expressed the Constitution, 
namely, “The advancement engineering knowledge and practice and 
the maintenance high professional standard among its members”, 
and that devote its chief endeavors the performance these 
objects; and that this Society adopt the principle becoming active 
National force economic, industrial, and civic affairs, and with that 
purpose view become active factor co-operation with other 
engineering organizations the country. 

That comprehensive organization created outlined the 
Joint Conference Committee Report submitted below. 

That this comprehensive organization publish bulletin without 
advertising, concerning questions interest engineers and allied 
technical associations, order that those therein associated may 
informed regard social and economic matters. 


REPORT THE JOINT CONFERENCE COMMITTEE 
REPRESENTING 


Tue American METALLURGICAL ENGINEERS, 
American ELECTRICAL ENGINEERS. 


informal meeting the Conferees the Development Com- 
mittees the four Societies was held New York City July 2d, 
1919, which the scope the work was considered, and Sub-Com- 
mittee Procedure, consisting the Chairmen the Conferees from 
each the four Societies, was appointed arrange the programme 
for and the time and place the first formal meeting. The Con- 
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ferees adopted the name, “The Joint Conference Com- 
mittee.” 

The Joint Conference Committee convened the Hotel Montclair, 
J., August 13th, 14th, and 15th, and New York City, 
September 15th, 16th, and 17th, 1919. 

The Committee has divided its report into two parts, that covering 
the public activities and that covering the society activities common 
interest the four Societies. 


CO-OPERATION PUBLIC ACTIVITIES 


was the unanimous opinion those present all conferences 
that one the most important matters which joint action can 
taken the formation single comprehensive organization secure 
united action the engineering and allied technical professions 
matters common interest them. 

presenting its report proposed form organization which 
shall provide voice speak for the ideals the Profession, hand 
enforce unity action and render the maximum national, social, 
and political service, the Committee presents for consideration the fol- 
lowing plan. The Committee emphasizes that the plan can only 
valuable and enduring the motive dominating patriotic, broad- 
visioned, and unselfish, but firmly believes that all efforts toward bring- 
ing united Profession the service the Nation, the State, and the 
City will bring its members the public honor, esteem, and recogni- 
tion which qualifications deserve, now relatively unacknowledged 
and uncompensated. 

preparing this plan the Committee has recognized that there 
exists Engineering Council tool which engraving honorable 
record the pages professional history, but its limitations are well 
known and its poverty chronic. desired, Engineering Council can 
moulded into this organization making more democratic and 
founding direct representation all engineers, rather than 
appointment present. 

The great object provide effective body, widely and truly 
representative, modestly yet adequately financed, which will neither 
nor aristocratic, which will all times stand the represen- 
tative and defender the Profession matters affecting its honor, 
welfare, and common interest. 

The mandate for vehicle provide for co-operation and solidarity 
among engineers has been unmistakably expressed the membership 
the four Societies, through their several Development Committees. 
obedience thereto the Joint Conference Committee has constructed 
plan for organization designed perform this function providing 
opportunity use the strength every existing technical organi- 
zation the country, but without taking from them any their pres- 
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ent privileges, any way interfering with their respective spheres 
usefulness. 

Every new activity, effective, means work and needs money. 
movement such proposed, undertaken without sufficient funds, 
would not only prove barren results, but failure would bring ridi- 
cule the Profession. advance its organization definite 
budget can prepared. The revenues proposed are moderate, and are 
based the experience Engineering Council, which, while called 
ever widening field, has been continually handicapped 
limited resources. 

submitting the proposed fundamentals govern single compre- 
hensive organization which the engineering and allied technical 
professions may become more active their service the public and 
themselves, the Joint Conference Committee would point out the fol- 
lowing among some the objects attained such organi- 
zation: 

(1) render the maximum service the nation through unity 
action. 


(2) give the engineers the country more potent voice 
affairs.. 


(3) secure greater recognition the services the engineer, 
and provide for his advancement. 

(4) promote esprit corps among the members the Profes- 
sion. 


(5) provide the machinery for prompt and united action mat- 
ters affecting the Profession, among which are: 


Licensing and registration engineers; 
National Service Committee; 

National Department Public Works; 
Conservation National Resources; 
Publicity 

Classification and compensation engineers; 
General employment bureau; 

Engineering education; 

International affiliation engineers; 
Industrial relations. 


the greater vision resulting from the world war apparent 
that one alone can successfully solve the problems with which 
confronted. needs the co-operation his fellows. 
problems demand united effort. The Joint Conference Committee 
believes that the greatest value the proposed organization the 
united efforts for the service the nation, from which effort will 
result the greatest service the individual. 
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The general plan offers definite method organization for public 
service. The Committee presents means whereby the expressed wish 
engineers throughout the land may formulated organization 
which shall make for the common weal. 

The Committee submits the plan with the confident belief that 
will accepted the four Societies, that they will make the sacrifices 
necessary and assume the responsibility leadership, supporting the 
movement virtue their position the Engineering Profession. 
national movement local societies sure come. The four 
National Societies can take the initiative and continue their leadership 


American engineering prompt action, inaction lose the 
prestige they now hold. 


NATIONAL ENGINEERING 
Organization and Purpose: 


order that the engineering and allied technical professions may 
become more active national force industrial, and civic 
affairs, and order that united action may facilitated, desirable 
that there co-operation through single comprehensive organization. 
The purpose such organization should further the public wel- 
fare wherever technical knowledge and training are involved, and 
consider all matters common concern these professions. should 
embrace: 


Component Parts Organizations: 


Local preferably under the auspices local engineer- 
ing societies clubs, follows: 

“Local Associations” “Sections” the national engineering 
technical societies; 

engineering societies; and 

Other local engineers and members allied 
fessions and associates. 

National Council, consisting representatives national 
engineering and technical societies and representatives 
local, State, regional affiliations organizations. 


The formation State Councils, composed representatives the 
local affiliations within the State otherwise representative the 
majority the engineers and members allied technical professions 
the State, desirable conducive co-operation and further 
the objects the National Council, with which such State Councils 
Joint Conference Committee does not deem desirable 


definite names for either the. organization its component parts, but believes 
that this should left the action this organization when formed. 
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should harmonize; and such State Councils are wherever 
and whenever the local conditions warrant. 


Delimitation Authority: 


Local Affiliations, State Councils (where formed), and the National 
Council, shall take action local, State, and National matters, 
respectively, and they shall autonomous with respect thereto. 
shall, however, the duty the National Council interest itself 
the activities Local Affiliations and State Councils such activities 
are National scope effect the inttrest the engineering and allied 
technical professions other parts the country; provided, that 
nothing herein stated shall construed preventing the discussion 
any Local Affiliation State Council the National Council 
any matters interest engineers and members allied technical 
professions. 


LOCAL AFFILIATIONS 
Purpose: 


Local Affiliations are created consider local matters public 
welfare with which the engineering and allied technical professions are 


well other matters common interest these profes- 


sions, order that united action may made possible local matters. 
Constitution: 


Each Affiliation shall submit its Constitution and By-Laws 
and all subsequent modifications thereof the Executive Board the 
National Council for approval. 


STATE COUNCILS 
Purpose: 


State Councils may created consider State matters public 
welfare with which the engineering and allied technical professions are 
concerned, well other matters common interest these pro- 
fessions, order that united action may made possible State 
affairs. 


Constitution: 


Each State Council shall submit its Constitution and By-Laws and 
all subsequent modifications thereof the Executive Board the 
National Council for approval. 


NATIONAL COUNCIL 


Purpose: 


The National Council created consider National matters 
public welfare with which the engineering and allied technical pro- 
fessions are concerned, well other matters common interest 
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these professions, order that united action may possible matters 
National scope. 


Basis Representation: 


Each State, regional affiliation whose mem- 
bership not otherwise represented than through the National en- 
gineering technical societies, shall entitled one representative 
the National Council for membership from 100 1000, in- 
clusive, and one additional representative for every additional 1000 
members major fraction thereof. 

Each National engineering technical society shall entitled 
one representative for membership from 200 inclusive, 
and additional representative for every additional 2000 members 
major fraction thereof. 


Meetings: 


The National Council shall hold stated annual biennial meet- 
ing. Other meetings may called the Executive Board its own 
initiative, and shall called the written request dele- 
gates the National Council, provided that all notices special meet- 
ings shall mailed not less than days prior the date thereof. 


Terms Delegates: 


Delegates shall serve for terms four years; provided that 
arrangements shall made the Executive Board that ap- 
proximately equal number delegates will elected each year 
provided the by-laws. 


National Headquarters and Secretary: 


The National Council shall maintain National Headquarters with 
permanent Secretary appointed and holding during the 
pleasure the Executive Board. shall not member the 
Executive Board. 


Elected Officers: 


The following officers shall elected the National Council: 
President hold office for two years, who shall ineligible for im- 
mediate re-election; two Vice-Presidents hold office for four years, 
one elected every two years; and Treasurer hold office for 
two years. 


Executive Board: 


There shall Executive Board which shall direct the activities 
shall such other functions may assigned the National 
Council. 
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The Executive Board shall consist the four officers elected 
the National Council and one representative for each National society 
2000 members less, with one additional representative from each 
National society for every additional members major fraction 
thereof, selected from the membership the National Council 
each case the National Society concerned, and number 
representatives selected from the membership the National Council 
the representatives therein the local, State, regional affiliations 
organizations, the said number bear the same ratio the rep- 
resentation the National societies the total membership the 
local, State, regional organizations bears the 
National societies; provided that the numerical basis representation 
shall changed from time time that the membership the 
Executive Board shall not exceed thirty (30). 

The President and Secretary the National Council shall the 
Chairman and Secretary, respectively, the Executive Board. 


Electoral Districts: 


The National Council shall divide the country into such districts 
regions, may desirable provide for the election the 
district members the Executive Board. establishing these dis- 


tricts due regard shall had geographical conditions and member- 
ship. 


Admission National Council: 


Any National engineering technical society any local, State, 
regional affiliation organization desiring representation the 
National Council shall submit written request the Secretary the 
National Council which shall accompanied such data regarding 
the aims and status the organization the by-laws may provide. 

The Secretary shall refer this request the Executive Board, 
which shall submit the delegates, together with its recommen- 
dations, for letter ballot. 

The applicant shall admitted majority vote the National 
Council, provided that not more than 25% thereof shall vote the 
negative. 

Unexpired Terms: 


Vacancies the offices the President; the Vice-Presidents, the 
Treasurer, and the Executive Board and delegates, shall filled 
feasible, the agencies originally selecting the incumbents. 
Officers and delegates thus chosen shall serve for the unexpired terms. 


Finances: 


For the purpose financing the National Council and its Execu- 
tive Board (not for the use local affiliations and State Councils), 
the following assessments shall made: 
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Each National Society represented the National Council shall 
contribute annually one dollar and fifty cents ($1.50) per member. 

Each local; State, regional affiliation organization represented 
the National Council shall contribute annually one dollar ($1.00) 


per member. 


CO-OPERATION SOCIETY ACTIVITIES 


Careful consideration was given many points common interest, 
and the time available the Committee feels warranted taking 
unanimous action some these topics, follows: 


Co-Operation Professional Activities: 


The Committee recommends that the growing co-operation the 
activities the Societies fostered. The unified operation the 
libraries, the organization Engineering Council, American Engineer- 
ing Standards Committee, Engineering Foundation, and Employment 
Service, are conspicuous examples such common action. Joint com- 
mittees for definite purposes should established, and standing 
other committees directing similar activities the several societies 
would profit conference. this way common action may taken 
similar policies may adopted when advantageous, thus avoiding 
duplication effort. Comprehensive means should provided for 
united action other larger professional and technical matters. 


Joint Meetings: 


The Committee the opinion that periodic joint meetings 
the four National Societies various localities would beneficial 
the development social intercourse between the members and for 
debating matters common interest. Furthermore, such large con- 
ferences would bring the engineer forcibly the attention the 
general public. 


Industrial Relations: 


The question industrial relations one the most pressing 
issues the present day. vital factor the economic future 
the country. matter with which the engineer peculiarly fitted 
to,deal. view the great importance the subject, and the 
unique relation the engineer industry, the Joint Conference Com- 
mittee recommends that Industrial Relations should major subject 
for the consideration the engineering and allied technical professions. 
also that support given educational movements, 
such the Industrial Service the colleges, the 
Americanization movement, and similar activities. 


Personal Service Bureaus: 


recommended that the Engineering Societies Employment 
Bureau extended providing for co-operation with the existing 
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organizations engineers maintaining employment service, and that 
the formation the contemplated National organization the service 
made available the members all constituent associations and 
branch agencies established communities where the local engi- 
neers desire co-operate. 


Student Organizations: 


The Committee that the duty local associations 
and sections the National Societies promote and assist general 
student engineering societies neighboring universities and technical 
schools, provide carefully selected speakers, and maintain personal 
contact with such societies. view the desirability more intimate 
co-operation among engineers, consideration the affiliation the 
student branches the National Societies into general student engi- 
neering associations 


The American Engineer Foreign Service: 


the opinion the Committee that American engineers for- 
eign countries should urged assemble for purposes better 
acquaintance and mutual help, and fraternize with the engineers 
the country which they reside, for the promotion world-wide 
co-operation. 


Standards: 


The Committee unanimously the opinion that the correlation 
standards the four Societies and others working with them, along 
the lines contemplated the American Engineering Standards Com- 
mittee, should approved principle; but view the fact that 
this matter under consideration the Boards Direction those 
Societies and the matter well advanced, this Committee does not feel 
warranted making further recommendation. 


Arbitration and Expert Testimony: 


The Committee the opinion that the the 
Committee Development the American Society Civil Engineers 
regard arbitration and expert testimony, namely, that committee 
the American Bar Association asked co-operate with joint 
committee the four Societies order develop better practice 
these matters, should referred Engineering Council. 


Licensing and Registration Engineers: 


The Committee Engineering Council that has had under con- 
sideration the licensing and registration engineers has nearly com- 
pleted its draft standard form for uniform law these matters. 
Since undesirable duplicate this work, the Joint Conference 
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Committee recommends that action deferred the receipt 
that report. 


10. Patent Law: 


Since the Patents Committee Engineering Council, after due 
consideration, has approved the report the Patents Committee the 
National Research Council, which definite recommendations are 
regard the present patent deemed inexpedient 
for the Joint Conference Committee take action the subject 
Patents and the Patent Law. 


Code Ethics: 


The Joint Conference Committee, after discussion the question 
code ethics, reached the conclusion that the matter would require 
extensive study and careful consideration order secure joint action 
the representatives the four Societies, and therefore deemed 
unwise attempt make report this matter this time. 


CONCLUSIONS 


The Joint Conference Committee was confronted with multiplicity 
matters inviting consideration, but the two and half months 
its existence has been able consider only the more important ones. 
The vital matter the general organization engineers for public 
activities, general plan for which now submitted for the approval 
the Societies. 

When the four Societies shall have approved the plan, the Com- 
mittee holds itself readiness work out the details which 

‘may put into effect. The Committee has therefore adjourned 
meet after this matter has been considered the four Societies. 


ANDERSON, 


opment, The American Society 


JoHN 
Chairman. 


Carman, 


Conferees the Committee Devel- 
opment, The American Institute 
Mining and Metallurgical Engineers. 


Conferees the Committee Aims 
and Organization, The American 
Mechanical Engineers. 


Dexter 
Louis 
Chairman. 


Lewis 

Chairman. 


Conferees the Committee Devel- 
opment, The American Institute 
Electrical Engineers. 


a 


addition the above the following members have been attend- 
ance meetings the Committee, but were unable participate 
the final drafting the report: Joseph Richards and Allen 
Rogers, The American Institute Mining and Metallurgical Engi- 
neers, and Charles Lord, The American Society Mechanical 
Engineers. 


There was also present invitation, Comfort Adams, Engineer- 
ing Council. 


New September 17th, 1919. 


The Committee submits: 


Definitions Engineering: 


(a) Engineering the science and art directing sources 
power Nature the use and convenience man. 

physical laws are its basis, and art far the applica- 
tion these laws the things designed and constructed develop 


the spirit progress, the creation wealth, and the well-being 
all peoples. 


Engineering generally divided into four major divisions, viz., 
civil, mechanical, electrical, and mining. 

The practice engineering requires knowledge physical laws, 
forces, and the materials Nature. 

The professional engineer one who reason special training, 
education, and experience qualified design and direct the con- 


struction engineering work one more the major divisions 
engineering. 


(c) Engineering the creative science and art applying econom- 
ically the materials and forces Nature the use and con- 
venience man. 


(d) Engineering the science industrial effort, and the science 
and art applying this effort for the welfare 


‘An engineer one versed the science and art industrial effort 
made for the purpose public welfare. 


Code Ethics: 


(a) code ethics for the Engineering Profession concise 
statement moral principles that are supposed regulate 
the professional character and conduct engineer regard- 
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(b) 


(d) 


(e) 


(f) 


ing himself, his work, his client, his profession, and his fellow 
men. 


The engineer, entering professional practice, should 


prepared for his chosen vocation education and 


experience which will add throughout his professional 
career. fortunate also endowed nature with 
disposition and qualities mind especially adapted the 
requirements his profession. 

The engineer should find his work adequate medium for 
worthy self-expression. The work performs should exem- 
plify his ideals how that kind work ought done. 
The engineer and his client should stand relations 
mutual confidence and respect. The nature the services ren- 
dered and the just compensation therefor should mutually 
understood and agreed on. 

The right relation the engineer his profession suc- 
embodied the golden rule: “All things whatsoever 
would that men should you, even them.” 
relation his fellow men, the engineer should function 
citizen, neighbor, and friend. Desiring promote the 
welfare, will assume his civic responsibilities and 
not neglect his public duties. His professional training should 


increase his effectiveness civic relations, and proper 


that his profession should made share any public 
esteem and honor that attend his own achievements. 


The foregoing brief statement some the cardinal principles 
which should guide the engineer prepared for the purpose stating 
clearly the standard action demanded all members the Society 
and also intended guide for the action the Board Direction 
the consideration particular case where for any reason 


member the Society may charged with violation the ethics 
engineering practice. 


SPECIFIC INTERPRETATIONS 


Therefore, shall considered unprofessional and inconsistent 


with honorable and dignified bearing for any member the American 


Society Civil Engineers: 


(1) 
(2) 


advertise self-laudatory language, any other 
manner derogatory the dignity the Profession. 

solicit professional work improperly either directly 
agent, pay, commission otherwise, any person 
who may introduce clients him. 


7 
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(3) act for his clients professional matters otherwise than 
faithful agent trustee, accept any remuneration 
other than his stated charges for services rendered his clients. 

(4) attempt injure falsely maliciously, directly in- 
directly, the professional reputation, prospects, business 
another Engineer. 

(5) attempt supplant another Engineer after definite steps 
have been taken toward his employment. 

(6) compete with another Engineer for employment the 
basis professional charges, reducing his usual charges 
and this manner attempting underbid after being 
informed the charges named another. 

(7) review the work another Engineer for the same client, 
except with the knowledge consent such engineer, 
unless the connection such engineer with the work has been 
terminated. 

(Adopted the Society Letter Ballot, September 2d, 1914.) 
Engineering Education: 


That carefully selected committee Engineering Education 
would material service the engineering schools, but the mem- 
bership such committee should made only those qualified 
both training and experience advise the subject. 

That the aims engineering education, fundamental requirements, 
changes curricula indicated changing social and industrial con- 
ditions, the qualifications teachers, and the standardization de- 
grees, are subjects which such committee should rightly consider, and 
recommends that standing committee seven created consider 
such questions and that Local Sections appoint similar committees 
co-operate with educational institutions their respective territories. 


Arbitration and Expert Testimony: 


That the present practice involving expert testimony and arbitra- 
tion not satisfactory, and recommends that committee the 
American Bar Association asked co-operate with joint com- 


mittee from the four Founder Societies order develop better 
practice. 


Publicity: 


That the publication general articles engineering subjects 
standard non-technical magazines encouraged and recommends, that 
the Society encourage its members prepare such articles offer- 
ing prize awarded the member writing ‘the best 
article appearing such standard magazine, and that order 
give stimulus further recommends that standing committee 
with duty passing relative merits such 
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Legislation and Development Natural Resources: 


That until the “Single and Comprehensive Organization” cre- 
ated, set forth the Joint Conference Committee Report, En- 
gineering Council its successor maintain agency Washington, 
C., elsewhere, for the purpose keeping advised all proposed 
Federal legislation and departmental rulings and regulations involving 
directly indirectly questions engineering; and that such agency 
keep the Society its Local Sections advised such matters and 
that the various Local Sections keep advised all proposed State 
legislation affecting engineering matters and actively interest them- 
selves the end that legislation may also 
further recommended that such agency and the Local Sections and 
the National Council keep advised the proposed creation 
Federal and State commissions, whose activities may affect engineering 
enterprise; and that the influence the Locals and the Society 
large directed toward securing the appointment engineers 
such commissions. 


The Service the Engineer the Community, State, and 
Nation: 


That the Engineering Profession owes duty the public which 
every engineer the civil work his locality, this end 
urged that the engineer join the civic body his community, and 
there such organization, that endeavor organize the 
community for civic work sympathetic co-operation with the gov- 
erning body. The engineer’s duty the public also requires that 
gives his best efforts matters State, interstate, and National 
character, calling the various engineering bodies for assistance and 
co-operation when necessary. 


Patent Law: 


the Patent Committee Engineering Council has 
approved the report the Patents Committee the National Re- 
search Council, which definite recommendations are made regard 
the present patent system, and since the National Institute In- 
ventors has taken active steps correct and improve patent law and 
practice, there should created standing joint committee the 
proposed “Single Comprehensive Organization” co-operate with 
other organizations the continuance this work. 


That until the proposed “Single Comprehensive Organization” 
created influence the Society and each member should 
directed toward the creation Federal department public works, 
the secretary which shall technically qualified and member 
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“the President’s Cabinet, and that the law creating such department 


should provide for the co-ordination all Government engineering 
activities. 


10. Industrial Affairs: 


That industry engineering problem for its funda- 

mentals are safety for the public and employee, economy the use 
invested capital and efficiency operation, all based engineering 
principles. These principles cannot properly applied without under- 
standing the assisting and conflicting factors encountered, viz. (as- 
suming that the common purpose all who work labor ac- 
complish worthy purpose) 
Owner, whose essential object profit. 
Director, whose essential object profit for owner. 
Constructor, whose essential object profit. 
Operator, whose essential object profit for owner. 
Labor, whose essential object profit. 
User, whose essential object profit (service minimum cost). 
Public, whose essential object welfare. 
Government, whose essential object order welfare. 


Engineer, whose essential safety, economy and 
ciency. 


wd 


That determining the economics and efficiency industry 
necessary for the engineer understand the interrelation all these 
various factors just thoroughly must understand the action 
materials under stress order design structure. 


11. The Joint Conference Report: 
The Committee recommends: 


(a) That the proposed National organization there mem- 
bership individuals, and that such modification Para- 
graph Section the Joint Conference, Re- 

port made the proper agencies remove all ambiguity 
this subject. 

(b) That the title the proposed organization set forth the 
Joint Conference Committee Report shall National 
Council Engineering and Allied Technical 


BUDGET 


The Committee recommends that the report the Sub-Committee 
Budget for carrying out the herein proposed programmes, trans- 
mitted the membership with this report. 


Chairman. 
Howson, 


Secretary. 
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REPORT SUB-COMMITTEE BUDGET 
THE 
COMMITTEE DEVELOPMENT 
THE 
AMERICAN SOCIETY CIVIL ENGINEERS 


1919. 
THE Boarp DIRECTION THE 


West 39TH STREET, 
New 


GENTLEMEN :—The undersigned Sub-Committee Budget presents 
the following report provided the closing paragraph the report 
your Committee Development*; together with budget 
tabular form. 

Committee has confined its work entirely analysis the 
probable additional expense the Society carrying out the recom- 
mendations Committee has conferred with the Secretary, has 
considered the data obtained from the records the Society, and sub- 
mits the following reasons for its conclusions the various items 
contained its budget. 


SOCIETY ACTIVITIES 
Meetings: 


There are about bi-monthly meetings each year and, the 
basis the cost the last meetings held, these meetings cost 
about per annum. Committee recommended “that the fort- 
nightly meetings the Parent Society discontinued” and “that 
the semi-annual meetings the Parent Society supplemented 
the addition spring and fall meeting”. Committee has esti- 
mated the the two meetings $1500. The charge for the use 
meeting room for bi-monthly meetings included their cost, 
and this charge would have met the Founder Societies 
these meetings were discontinued, 25% this cost, $165, has been 

Committee the opinion that the Com- 
mittee regard the procedure the Annual Meeting and the 
Annual Convention would involve additional expense. 


Committees: 


the present the Society allow mileage for each 
member attendance committee meetings. Under the plan recom- 
mended Committee the work technical and other committees 


Hereinafter the Committee Development will designated 
mittee the Sub-Committee Budget “Committee 
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the Society will carried committees Local Sections 
under the general direction advisory committees composed mem- 
bers the Board Direction. Committee feels that meetings 
advisory committees consider reports made committees Local 
Sections can held either just preceding following meetings the 
Board Direction, and they would, therefore, require additional 
mileage. While the expense postage, writing letters, and manifold- 
ing reports that are circulated between committees Local Sections 
and advisory committees the Board Direction, would probably 
more than covered the saving the mileage present allowed 
for committee meetings, there might unforeseen contingent ex- 
penses, and for these Committee has provided 100. 


Local Sections: 


The allotment funds Local Sections, provided for the 
report Committee apply “the expense involved the 
performance the prescribed duties the Society, including its pro- 
portionate share the expense the board the district which 
the section attached, provided that this not construed 
limitation the dues Local Sections”. Committee believes that 
average per capita allotment $1.00 would reasonable, which 
only applied the administrative expenses the Local Sec- 
tions. Committee feels further that the Board Direction would 
use its discretion the allotment these funds and, therefore, the 
aggregate amount 000 considered and not its proportionate 
allotment any Local Section. 

Committee recommended the abolishment the Nominating 
Committee and lieu thereof provided for annual conference 
representatives Local Sections consider the welfare the Society 
and nominate candidate for each the offices President, two 
Vice-Presidents, and Treasurer. For the last three meetings the 
Nominating Committee the expense for mileage per member was 
about $88, which figure has been used computing the mileage 
members both the Nominating Committee and the annual confer- 
ence representatives Local Sections. Committee reviewed 
the present geographical distribution the membership the Society 
and feels that the provision the report Committee “that every 
member the Society assigned Local Section”, would not 
require Sections, used this figure basis for its analysis. 
While the meetings the Nominating Committee are rarely fully 
attended, and this: might equally true the annual conference 
representatives Local Sections; Committee has used the maxi- 
mum attendance the basis its estimate. The expense this 
annual conference, addition mileage, has been estimated Com- 
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The report Committee provides “that the duty each 
director visit each Local his district least once during 
each calendar year, without expense the Society except cases 
where, the opinion the Board Direction, the cost the 
director would unreasonable”. Committee feels that $500 
ample for this purpose. 


Publications: 


The report Committee provides “that the monthly Proceedings 
should extended include editorial work, abstracts and reviews 
important engineering articles and subjects popular interest the 
great majority engineers”. Committee considers that the above 
recommendation contemplated amplification the list engineer- 
ing articles now published the monthly Proceedings the addition 
more detailed information the contents each paper listed, 
which would greatly enhance the usefulness this list, and also some 
extension the non-technical items interest now published Pro- 
ceedings, and has concluded that this work would involve additional 
expense for the compilation and for the printing, and 
that there would further expense $3000 for editorial service. 
Committee considers that the reviews and editorial work would not 
include expressions opinion. The total increased expense 500 
has been divided into separate items avoid the assumption that 


there contemplated the employment $6500 man for editorial 
work, 


Book Principles Practice and Standards: 


The report Committee states “that the Board Direction 
requested consider the advisability compiling book principles 
practice and standards which will revised periodically follow 
the development engineering”. Since Committee did not recom- 
mend that this done, estimate the cost this 
report, 


Dues: 


Committee recommended “that the dues all members above the 
grade Junior adjusted provide for the greater activities the 
Society and the extent that the herein provided are 
adopted”. Committee considering the matter recognizes that the 
Local Sections inelude all members and the abolition 
fortnightly meetings, recommended Committee appear 
degree eliminate the reasons for classifying members “Resident” 
and “Non-Resident”, and the opinion that any adjustment dues 
“to provide for the greater activities the Society” must necessarily 
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tend raise the dues non-resident parity with the dues 
resident members. 


JOINT ACTIVITIES WITH OTHER SOCIETIES 
Social: 


The report Committee provides “that the ground floor the 
building fitted out lounging room with club facilities such 
files magazines (other than technical), daily newspapers, theatre 
ticket board, presided over capable attendant who shall 
give cordial and helpful assistance all comers, order that 
bers the Founder Societies visiting headquarters may receive the 
benefits from their membership”; Committee has examined the first 
floor lobby, made estimate the cost additional furniture and 


fittings, and has estimated the cost attendance and maintenance; 


depreciating the cost furnishings and fixtures basis 10% 
year and adding this the cost operation and maintenance, there 
would annual charge about 000 each the four Societies; 
while these facilities must provided the United Engineering 
Society, requires the favorable consideration the representatives 
these four Societies carry out the 


National Council: 


The recommendation the Joint Conference Committee which was 
approved Committee provides for “the formation single com- 
prehensive organization secure united action the engineering and 
allied technical professions matters common interest them”. 
This organization would necessitate the payment the Society 
$13 500, for 000 members the basis the per capital amount recom- 
mended the Joint Conference Committee. The work this organi- 
zation would supersede the work that Engineering Council now doing 
and thereby relieve the Society its annual payment 000 Engi- 
neering Council; Committee further proposes transfer the Engi- 
neering Societies Employment Bureau the National Council 
Engineering and Allied Technical Associations, which would further 
relieve the Society annual payment about These two 
savings would make the net additional expense 500. 

Committee recommended that the “comprehensive organization 
publish bulletin without advertising”. obvious that estimate 


the cost would dependent upon its size, 


circulation, and frequency issue. Committee calls attention 
the fact that the Committee report contains refer- 
ence bulletin, and has been advised competent authority that 
the cost bulletin might entirely met proper advertising. 
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Committee has not attempted prepare budget for the National 
Council Engineering and Allied Technical Associations, feels 
that the amount that will adequate care for its 
existence during the earlier period, and that the work the National 
securing any additional funds that may needed. 

The budget. Engineering Council for 1919 given its Secre- 
tary $50 000; this added the amount for mileage members 
attendance meetings the National Council and its Executive 
Board, provided the report Committee this budget would 
increased $75 000. The recommendations the Joint Conference 
Committee would yield income greatly excess the present 
income Engineering Council. 

the conservative basis 40000 members the four Founder 
Societies per member, making allowance for the member- 
ship other National Societies, and assuming that there will 
least 20000 members from local affiliations $1.00 each, there will 
available $80000, and Committee feels that this initial annual 
income will sufficient for the earlier expenses the organization 
provided the Joint Conference Committee 

accepting the conclusions the Joint Conference Committee, 
which provided that members the four Founder Societies should 
assessed $1.50 per member per annum support the proposed new 
organization, Committee stated: “that the 
dues the Society, consideration should given the probability 
that the event the formation the herein recommended, any 
other, comprehensive National organization, the development its 
usefulness will ultimately require income considerably excess 
that thus 

Committee attention the fact that the above mentioned 
$1.50 paid the Society out the dues each member, and 


National Council, must pay $1.00 the expenses the 
National Council. 


American Engineering Standards Committee: 


Committee recommended that the work the American Engi- 
neering Standards Committee continued and extended. The Board 
Direction has already made appropriations for its work amounting 
present $1500 per annum. The extension recommended the 
the funds consequently, Committee has made 
provision for additional expense account this recommendation. 
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RECAPITULATION 


The aggregate increase expense the Society carrying out all 
the recommendations Committee would about. $25 000.. 

The element contingent expense, plus minus, has not been dealt 
with the summation estimated additional cost obvious that 
the total will affected the extent which the present activities 
are increased. 

The records the Society show that for the pre-war period, 1897- 
1916, inclusive, average nearly $17000 per annum was realized 
and used reduce the indebtedness the Society property. The 
deficit last year was caused extraordinary conditions due the war. 
The increased cost the present over the former headquarters and 
other expenses warrant the assumption that the yearly surplus that 
tinuance the present technical activities the Society carried out, 
will considerably less than that realized during the above mentioned 
pre-war period. The Society has always been more less handicapped 
lack funds carrying its technical activities, and this has 
been particularly true during the past two years. While there may 
surplus sufficient cover the increased expense some the 
activities, would not sufficient for all those recommended, not- 
withstanding the increase the membership the Society. This: 
especially true when the greatly reduced purchasing power the dollar 
considered. 

Committee the opinion that while not constituted 
Committee Ways and Means, may entirely proper for 
suggest that, order provide for all the activities 
increase the annual income the Society. 


Respectfully submitted, 
Chairman, 
Sub-Committee Budget. 
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Social. 
Floor Lobby the United En- 
gineering Societies Building.... $3000.00 000.00 
National Council. 
Abolish Engineering Council National Council (9000 Members 
now constituted ............ 4000.00 $1.50 each) 500.00 
the Engineering Socie- 
ties Employment Bureau.... 4000.00 000.00 
$16 500.00 $12 500.00 
Total additional expense ......... $8500.00 500.00 
794.00 
Joint Activities with Other 
$25 212.00 
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This Statement Deals with the Finances the Only Far They Would Affected 
Carrying Out the Recommendations the Committee Development. 


Cr. 
Discontinue Society Bi-monthly 


Abolish Nominating Committee: 
Mileage Members ......... 
Notices: Printing, 


747.00 


672.00 
279.00 


Meetings. 


Inaugurate Spring and Fall Meet- 


25% cost bi-monthly meeting room 


Committees. 
Expenses Advisory and other Com- 


Sections. 

Allotment Funds Local 
tions (9000 Members averaging 

Annual Conference Representa- 
tives Local Sections: 

Mileage basis Sections...... 

Incidental Expenses Conference 

Visits Directors Local Sec- 


Publications. 


Extension Monthly Proceedings 
Include Editorial Work, Ab- 
stracts and Reviews, etc........ 


Dr. 


500.00 
165.00 


000.00 
520.00 
500.00 


500.00 


$22 410.00 
698.00 


Total additional expense ........ 


DECREASE 


INCREASE 


IN EXPENSE IN EXPENSE 


247.00 


154.00 


165.00 


100.00 


000.00 
848.00 
500.00 


500.00 


$19 613.00 
401.00 


$16 712.00 
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LETTERS RELATING THE REPORT THE 
COMMITTEE DEVELOPMENT 


accordance with the instructions the Board Direction, 
previously quoted, the following communications regarding the work 
the Committee Development are published: 

Mr. 
Chairman, Committee Development, 


Ann Arbor, Mich. 


the nomination and election officers 
the Am. Soc. E., notice the June, 1919, report your com- 
mittee that there one good change proposed, namely, for the 
election ballot the corporate members district the 
representatives such district the Board and the Nominating 
Committee. 

This step the right direction but think does not 
far enough. The present system our Society for the nomination 
and election officers seems weak and unsatisfactory from lack 
participation the membership the proposal names and 
the discussion candidates. The nominations are en- 
tirely the Committee, its proceedings are secret and confidential, 
very few the outside members offer recommendations comparison 
with our total membership, and the Committee members themselves 
have too limited opportunities for full investigation available 
material for candidates either before during their formal meetings. 

Then there only one name selected the Committee for each 
office position filled. that there should added 
“nominations declaration” the ballot offers choice alternative 
the voting member, unless resorts the ticket which 

would probably bring result, and the voting the annual 
election reduced the merest formality. any wonder that 
many the members not think worth while cast their ballot? 

Contrast this with the system elections our country for 
President, for Congressmen, and for State, county, and municipal 
officers. these there are campaigns extending through months 
which nearly every citizen participates, either from partisan reasons 
with the higher motive the welfare himself and his com- 
munity State, and takes personal interest should do. 
This results careful scrutiny men for candidates, 
two more candidates are placed the ballot for election and 
_there are further discussed. 

Why not profit such example popular suffrage? would 
suggest that our Society away with the Nominating Committee 
entirely and nominate candidates direct votes the corporate 
membership. This might called the primary ballot. Then there 
should placed the ballot for the annual election least two 
names for each the several positions filled, these names being 
those receiving the highest number votes the primary ballot. 

Such method believe would secure better men, generally speak- 
ing, least men more truly representative the Society membership, 
for the administration our National Society, and what even 
greater importance would, feel equally sure, awaken among the 
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membership much greater interest the Society affairs, and would 
put new life into the Society which would insure its future progress 
and permanence. 

Very respectfully, 


THE MEMBERS 
THE COMMITTEE DEVELOPMENT: 


GENTLEMEN. —Whatever the fruit merit the report have 
just completed, have given the making our thoughtful and 
fair-minded effort. The least that can said for is, that large 
purpose has been launched. 

The launching ship means, generally, that the shell 
commerce unit lies ready for its co-ordinated machinery and compass. 
have understanding all the multitude things’ necessary 
the completion and operation the ship; such knowledge having 
come through the work many minds, through centuries time. 
Shall then have reasonable hope that this shell have launched 
upon the uncharted sea minds, without compass and without 
plainly understood and co-ordinate structure, shall reach the port 
general and common 

the Committee have given our time and our best 
creative effort; our Society has given its treasury; and many 
members are awaiting the report; but many there who will not 
give sufficient study the report enable them arrive 
thoughtful decision the matter; and, probably, these last mentioned 
will the majority. presume the report will sent out without 
comment any officer the Society. 

firmly the opinion that, unless the Society aroused 
the full purpose the report and each member made realize 
the great need quickening the Society its technical work, 
well the broad spirit knowledge and lively participation 
the affairs State and Nation, the labor our Committee and 
the cost the Society will have been vain. the other hand, 
firmly convinced that proper propaganda will meet with quick 
response and result providing all necessary carry 
work advancing the profession, both technically and materially. 

When think that the daily change received from five-cent 
piece the purchase newspaper each member our Society, 
turned into the fund required carry out the work outlined our 
report, would furnish money greatly beyond the needs the work, 
seems contemptible our profession and our standing the world’s 
affairs, for one moment consider that members our Society—or 
any other technical society—would pause instant decide 
whether these few cents should into the world’s work fund 
pocketed for personal use. 

Why not, then, prepare the Committee and request 
that sent out with our such procedure overruled 
for any cause, let then send ourselves least the officers 
all affiliated local organizations our Society; and request the 
Conference Committee take like action, respect that part 
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our report which deals with the proposed “National Council 
Engineering and Allied Associations”. Our appeal could also made 
through the technical press. 

There are forceful and eloquent speakers our Committee—among 
whom regret that cannot number myself; and this regret based 
upon the desire aid fertilizing the seed bed deterioration, 
inertia. These men our Committee, and others our members 
who are gifted with the grace speech—so potent any campaign 
uplift, are generally likewise gifted with willingness work for 
the good others. Our gives them opportunity and 
responsibility which certain they will grasp; but all work, 
effective, must organized, Consequently, think should 
take immediate steps organize speaking campaign and, doubt, 
many helpful gained from the ardent campaign now 
being made and about Chicago. 

think back upon the days our three meetings and remember 
the men gathered from their personal work try and serve their 
fellows, glad was given opportunity sit with you. 
also obsessed with the feeling that, our final approval our report, 
each assumed the obligation making plain others its 
intent and purpose; and, irrespective our individual opinion 
‘particular items, words phrases, shall personally 

adoption with such Additions and Betterments may make for 
clarity without defeating the purpose (a) enlarging and bettering 
our Society and (b) creating single and comprehensive organization 
public welfare wherever technical knowledge and 
training are involved and consider all matters common concern 
to” engineering and allied technical professions. 

Trusting that have not greatly wearied you this writing, and 
with great personal esteem for each member the Committee, am, 
gentlemen the Committee, 

Yours faithfully, 
SEPTEMBER 26TH, 1919. CHARLES HANSEL. 


AMERICAN Society ENGINEERS: 


the Ann Arbor meeting the Committee Development, the 
undersigned voted with the minority against the adoption the joint 
conference report. objected there the incorporation the report 
the Committee’s report, believing that, view its origin, nature 
and subject-matter, the proper course would transmit inde- 
pendently the Board with much parallel action might 
called for the main, rather sole, issue before the Committee—to 
outline policy which, quoting the original resolutions, “the 
Society may take its proper place the large sphere influence 
and usefulness now opening the Profession.” the action taken, 
the Committee indicates its view that the Society’s proper place 
the larger sphere not important one. 

The provisions the report relating representation the 
Council entirely fail proper recognition 
the Society. figures have been brought out show how the 
Society would represented numerically, but the following figures 
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are based list, published this year News-Record, 
engineering and related organizations. There are least 247 such 
organizations the United States, with total membership 000. 
these, many are commercial trade organizations, some are 
architectural, highway, gas associations, and few are scientific 
societies. Deducting these for the moment and taking only those 
appearing composed largely engineers one another well- 
recognized branch, have the following numbers and 


Executive 

No. Kind. Members. Council. Board. 

Other Founder Societies 002 
Other National Societies 31913 
117 107 811 127 


Thus, the Society would represented the Council and 
its Executive Board. the above, local organizations the 
same center are treated affiliated, but local sections National 
Societies are not included. these included, the Committee’s 
plan they would, the Society’s representation would smaller, and 
still smaller technical organizations generally admitted 
local societies choose represented directly. Any five local affilia- 
tions, each 100 members, would fully represented the 
proposed Council the Society. would make little difference, 
therefore, the general scheme the Society, National body, 
were non-existent. 

The American Society Civil Engineers has been the foremost 
National engineering society for many years, and should the 
effort every member hold that position for it. Its continuing 
growth without loss quality and its continuing prosperity show 
healthy condition, injurious statements the contrary 
name and fact represents the nearest ap- 
proach that there comprehensive organization the En- 
gineering Profession America. Within its peculiar province fall 
more the most important matters listed the Joint Conference 
Report the profession than that any other technical 
has less gain and more lose than any other any 
merger such that proposed. 

The writer agrees with his fellow- members the Committee 
the desirability engineers’ organization for united action 
non-technical matters common interest, and that end, well 
stimulate greater technical activities, favors the aid and increase 
local sections the logical limit, with reservations guard the 
interests members unable participate actively their work and 
preserve the unity the Society whole. his opinion, 
movement which fails take practical account the preponderant 
influences the leading National engineering societies dikely 
succeed. Moreover, plan magnify the importance local 
sections the expense the National societies which they belong 
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can benefit either. this connection, some facts the Society’s 
local sections may cited. 

There are such sections, with total membership about 1.500, 
representing one-sixth the total membership or, the average, 
about one-fourth membership districts where such sections 
exist. All but were organized the period 1912-17 and since then 
there have been new ones. During the past three years member- 
ship whole the local sections has remained about stationary, 
while the whole Society the non-resident membership has in- 
creased about per cent. The number and character meetings 
vary greatly. Four hold only annual meeting, and others meet 
monthly oftener. More than half hold any, technical meet- 
ings. The average attendance meetings about one-fourth 
the section membership most cases. Annual dues are generally 
from $3, are the San Francisco section, and some sections 
are voluntary. Five least publish Year-books and few print 
Proceedings and technical papers. Possibly four sections are inactive, 
since they report activities and not respond inquiries. Seven 
least are federated with other technical bodies their respective 
centers affiliations for social civic purposes. 
general, the local sections other National societies such centers 
exceed ours membership. 

Respectfully submitted, 
Freperick 

New 9TH, 1919. 


Dr. CHARLES Secretary, 
American Society Civil Engineers, 
West 39th Street, New York City. 


member the Development Committee should 
like advise the members the Society that when fifteen affirma- 
tive votes were secured for the adoption the “Remainder the 
Report” opportunity was given other members the Committee 
not then present vote. 

feel sure that number members the Committee who 
voted for the report not approve believe that this report. out- 
lines the best method for the re-organization the Society and 
merely approved the report get before the members the Society 
for their information and discussion. 

was the opinion the Committee expressed majority 
vote that the funds provided for the proposed comprehensive organiza- 
tion were not sufficient carry out its purposes. The undersigned 
was obliged leave the conference before the report 
adopted and this expression opinion was reconsidered the small 
number the Committee then present and omitted from the report. 

The engineers the country can well afford contribute much 
more than $1.00 per year for the general welfare the Profession 
and unless they are willing the comprehensive organization 
should ngt formed. costs money maintain organization 


and get results and unless properly financed the comprehensive organ- 
ization will sure failure. 
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believe that the comprehensive organization outlined the 
Joint Conference Committee report would result the decline not 
the destruction the Founder Societies. 

The first paragraph Section Article the Report bearing 


Internal Relations will result the refusal ‘able and 
well-qualified engineers join the Society. 


Respectfully submitted, 
New York, 1919. 


. 
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ITEMS INTEREST 


The Committee Publications will glad receive communi- 
cations general interest the Society, and will consider them 
for publication Proceedings “Items Interest”. in- 
tended cover letters suggestions from our membership covering 
matters which are not technical Such communica- 
tions, however, must not controversial commercial. 


International Railway Congress Association 


The “International Railway Congress Association” has just been 
reconstituted under the title “International Railway Association.” 

The following are few notes the origin, work, and aim this 
institution, supplied the Secretary General, Weissenbruch, 
Brussels, Belgium. 

Like the Institute International Law, was one the earliest 
those international societies which are now numerous. 

The foundations the Association were laid the congress con- 
voked Brussels 1885 the Belgian Government for the purpose 
celebrating the Fiftieth Anniversary its railways. 

this first assembly, well during the sessions which followed, 
the delegates occupied themselves exclusively with the study and dis- 
cussion number technical administrative questions having 
their object the progress railway science. 

Nevertheless, the initiator this reunion, the first president the 
Permanent Commission the Association, Mr. Fassiaux, had had 
view, the beginning, somewhat different idea, which was bring 
into existence Railway Union after the fashion the postal and 
telegraphic unions. became gradually convinced that such end 
was unattainable, however, and thereafter devoted himself entirely 
the other idea creating permanent center for the meeting 
periodical scientific congresses. 

The Permanent Commission appointed the first congress assem- 
bled Brussels February 20th, 1886. 

One its first concerns was prepare draft list statutes, the 
final text which was adopted the Milan session 1887. The 
modifications which have since been made them are minor 
importance. 

The Association composed administrations State railways, 
and concessionary exploiting administrations railways public 
interest, which have applied for membership, and have been admitted 
the Permanent Commission. For request for admission 
assured welcome necessary, particular, that the railway 
shall gpen the service, and shall have minimum extent 
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miles for mechanical electric traction, miles the 
rack railways analogous lines. 

Each the railway administrations constituting the active mem- 
bership the Association can appoint number delegates 
session, proportion the extent its system, but limited 
maximum eight. 

The Governments the countries which the Association extends 
are invited the Belgian Government, through the usual diplomatic 
channels, give their support. They themselves fix the amount 
their annual contribution the Association, and thus become patrons. 
When the sessions are about held, each Government nominates, 
through diplomatic channels, number delegates proportion 
its annual subsidy. 

The Association represented by-a Permanent Commission which 
elects, and which has its seat Brussels. This commission 
the present time composed ex-presidents the sessions, who are 
members and forty-five elected members; its president Mr. 
Condelier, Presiding Director the Executive Committee the 
Belgian State Railway, and its General Secretary, Mr. Weissen- 
bruch, Chief Engineer and Managing Director the same railway. 

its first meeting after congress, the Permanent Commission 
delegates five its members form Executive Committee with 
the President the Commission. The Committee responsible for 
the management current affairs and financial business, the super- 
vision and management all investigations, studies, and publications, 
the editing the Bulletin, and the care the library and archives. 

The principal changes the provisions the statutes, which 
experience has proved advisable, are regular intervals five 
years instead two years between the sessions, the limitation 
questions four for each the five sections (way and works, loco- 
motives and rolling stock, working, general, and light railways), and 
the nomination for each question several reporters, one for each 
group countries. 

The following table gives the list sessions the Association 
with, each the number Governments supporting patrons, 
and railway administrations constituting the active membership, 
the extent the railways represented, and the number the delegates. 


DELEGATES: 


1885 131 070 361 289 
St. Petersburg...... 1892 262 128 887 788 374 
1905 315 665 206 582 


‘ 
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This table shows how rapid has been the development the 
Association. 

The questions dealt with during the different sessions touch 
all the branches the work railways: working, 
administration, and legislation. The reports which have served 
bases for the discussions and resolutions are particularly high value, 
since they are the result searching inquiries made all the railway 
administrations. this way, valuable material has been 
collected, and arranged order with great skill and talent experi- 
enced specialists. 

These reports form series monographs, which, their entirety, 
constitute encyclopedia such every railway director engineer 
has direct interest having always hand. 

The discussions have for the most part been conducted very 
high level, and the exchanges opinion followed have 
been such bring form valuable supplements the inquiries 
made the reporters. 

The Association published 1914 monthly Bulletin containing, 
besides original articles all questions relating particularly the 
technique, working and organizations railways, reproductions 
the most interesting articles appearing the réviews the 
whole world, and detailed reviews works dealing with railway affairs. 

The Bulletin likewise contains reports all the questions dealt 
with during the sessions the Association, well full accounts 
the 

Edited the French language since its inception 1887, the 
Bulletin has also issued English edition since 1896. 

Separate extracts from the reports published the Bulletin are 
sent the delegates order assist them their preparations for the 
sectional discussions. 

Finally, complete review the session, including the reports and 
discussions the various questions, sent the delegates after each 
session. 

the closing sitting the eighth session (Berne, 1910), when the 
Twenty-fifth Anniversary the foundation the Association was 
celebrated, was decided the final general meeting that the ninth 
session should take place Berlin 1915. 

The preparations for this session were far advanced 1914, when 
the declaration war Germany Belgium was made. The inva- 
sion the country, and the measures taken the occupying powers, 
resulted the paralysis activity the part the Association for 
nearly five years. 

After the return the Belgian Government, Association was 
placed under sequestration, the Belgian law Novem- 
ver 10th, 1918, owing the fact that portion its assets belonged 
the subjects enemy nations. 


. 


The sequestrator having ordered the dissolution and 
the Society, the railway administrations, members the Association, 
belonging thirty-five countries and outside Europe, decided 
transfer their property Association established upon exactly 
the same bases before, and entitled the “International Railway 
Association.” 

These countries are: Argentina, Belgium and Colony, Bolivia, 
Brazil, Chili, China, Costa Cuba, Denmark, Dominican Republic, 
Ecuador, Egypt, France, Algeria, Tunis, and Colonies, Great Britain 
and Ireland, India, Protectorates and Colonies, Greece; Haiti, Italy, 
Japan, Luxemburg, Mexico, Netherlands Nicaragua, 
Norway, Paraguay, Peru, Portugal Rumania, San 
Salvador, Serbia, Siam, Spain, Switzerland, United States 
America, Uruguay. 

The Executive Committee, which had received from the members 
full powers that end, put these resolutions into 

The statutes the original Association, now dissolved, have not 
been altered. All that has been done has been add them article, 
bis, the following terms: 


“The Permanent Commission the written vote 


quarters majority the votes all its members, decides the countries 
included the Association.” 


first manifestation the resumption activity the part 
the Association, the Executive Committee will recommence shortly 
the publication its monthly Bulletin. 

The Permanent Commission which will convoked early 
date will called on, primary duty, declare the subject 
the place and date the ninth session, which the statutes 
their complete form will discussed the plenary assembly with 
view its approval. 

Valuable words and signs encouragement from all have 
reached the Executive Committee, and the latter has every reason 
hope that the “International Railway will continue 
pursue with more success than ever the aim which its predecessor 


assigned itself: further the progress the science and working 
railways. 


ACTIVITIES ENGINEERING 


Engineering Council’s Hearing Before National Budget Committee 


the request the Chairman the Select Committee the 
National Budget, representatives Engineering Council expressed the 
opinion engineers the subject National Budget System, 
October ist, 1919. The invitation was received through the National 


additional item under this heading “Structural Laboratory Investiga- 
tions Reinforced will found 954. 
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Service Committee Engineering Council and its Chairman, 
Leighton, Am. E., introduced Council’s representatives the 
Committee. Under the direction Mr. Charles Whiting Baker, the 
Chairman Council’s Public Affairs Committee, reasons were given 
for the general desire among engineers for the adoption budget 
system the handling National revenue. brought out the fact 
that important part Government work engineering nature, 
which not being handled with maximum efficiency under the 
present system appropriating funds, because insufficient financial 
power left the discretion the director the 

Nelson Lewis, Am. Soc. E., Chief Engineer the Board 
Estimate and Apportionment New York City, explained con- 
siderable the efficiencies and economies which have resulted from 
the operation the budget system New York City. showed that 
under existing conditions would practically impossible for New 
York City get along under any other system, and declared that the 
budget had made orderliness administration which could not have 
been otherwise obtained. 

Director and Chief Engineer United States Reclamation Service, 
Davis, Am. E., pointed out the necessity the proper 
segregation Government bureaus before effective budget system 
adopted. correct example segregation, Mr. Davis cited 
the plan proposed the Jones-Reavis Bill, whereby all related bureaus 
having engineering activities would placed the same department. 
Such plan would simplify and make possible the efficient use the 
budget system and lump-sum appropriation where responsible depart- 
ment heads could obtained. 

Mr. Warner, the Warner-Swasey Company, Cleveland, 
Ohio, pointed out the great advantages that had accrued private engi- 
neering operations through the use the budget system. 

was pointed out during the hearing that engineering work was 
particularly hampered the present system appropriation. The 
lump-sum “continuing contract” method was held necessary 
many cases. Illustrations the success the plan are the Panama 


Canal, the levee work being done the Mississippi River, and the 
large reclamation projects. 


Engineering Council Joins Chamber Commerce 
the United States 
Engineering Council has been elected membership the Cham- 
ber Commerce the United States. joining this great associ- 
ation trade and commercial organizations, Engineering Council adds 
its strength organized business and gives its members opportunity 
register their views with the central body the consideration 
National questions that affect business. Engineering Council repre- 
sents five great National Societies professional engineers, the Amer- 
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ican Society Civil Engineers, the American Institute Mining and 
Metallurgical Engineers, the American Society Mechanical Engi- 
neers, the American Institute Electrical Engineers and the Amer- 
ican Society for Testing Materials. These Societies have aggregate 
membership 

Engineering Council has just appointed National Councillor 
represent the National Chamber and serve the connecting 
link between and the central organization, Mr. Harold Buck, 
Viele, Blackwell and Buck, Consulting Engineers, New York City, and 
Past-President the American Institute Electrical Engineers, and, 
alternate, Mr. Edwin Ludlow, member the American Institute 
Mining and Metallurgical Engineers. 

The Chamber Commerce the United States was formed 
1912 means bringing together all the industrial and business 
elements the country. How well has succeeded shown 
recent statement that its membership now consists more than 1100 
organizations every State the Union, the outlying possessions, 
and all the principal American chambers commerce abroad. 

One the chief aims the National Chamber obtain the 
best business thought National questions that concern business. 
This done through system referenda which the more than 
half million individual members the organizations comprising the 
Chamber are entitled vote through their associations. The opinion 
business, thus obtained, transmitted Congress and public 
officials and given the public. 

The National Chamber will able render assistance Engi- 
neering Council many ways. will receive weekly general bulletin 
containing the freshest and most authentic news what transpiring 
Washington, the city which all business looking these days. 
addition, there special legislative bulletin issued weekly. while 
Congress session following the progress all legislation concern- 
ing business. Special bulletins are issued also occasion arises. 

The National Chamber preparing erect building Washing- 
ton, C., serve the permanent National headquarters. This 
building will large and dignified structure, and designed com- 
memorate the part taken American business and industry the 
World War. The site selected for this building the corner 
Connecticut Avenue and Street, just across Lafayette Square from 
the White House, the State, War, and Navy and other Government 
buildings, the very heart the Nation’s capital. dignified 
classical architecture, the building will five stories high, and esti- 
mated cost $2500000. Mr. Cass Gilbert, New York City, the 
architect. 

Engineers are interested because Engineering Council member 
the National Chamber, and such, has the privilege using all 
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the facilities the Chamber’s offices Washington for the benefit 
its member societies. The site for the new building has been 
chased, and campaign raise the remainder the funds needed 
soon made. Engineering Council bespeaks the co-operation with 
the Chamber such engineers throughout the country can help. 
Mr. Harry Wheeler, Vice-President the Union Trust Company, 
Chicago, the Chairman the Committee Financing Build- 
ing. 

National Department Public Works 


regular meeting held October 16th, 1919, Engineering Council 
took the following action regard the promotion National 
Department Public Works: 

Conduct departmental business the Federal 
generally admitted inefficient and wasteful, for reasons over which 
officials have control. Save notable instances, the 
conduct governmental business markedly inferior the conduct 
private business. 

disorderly groupings. functions, with the resultant lack rational 
co-ordination related activities. 

the administration the Government’s works, 
the engineering and architectural functions, the most manifest 
examples lack co-ordination. Public works functions are now 
widely under many jurisdictions and diversely administered. 
some bureaus are competitive instead co-operative their 
interests. With existing conditions, impossible conduct these 
governmental functions with that efficiency and economy. which the 
Nation entitled, 

The United States is, with one exception, the only important nation 
which has not consolidated its public works functions under one depart- 
mental authority. 

Establishment Department Public Works is.a wise and neces- 
sary initial step the correction these faults administrative 
organization. 

6649) has been introduced into Congress; this bill worthy the 


support all citizens and organizations. view the above facts, 


“Resolved, Engineering Council, representing the Soci- 
eties Civil, Mining and Metallurgical, Mechanical, and Electrical 
Engineers, and the Society for Testing Materials, that the 
Chamber Commerce, A., which Engineering Council 
member, hereby petitioned submit the bill for the establishment 
Department Works referendum the manner pro- 
vided the Chamber’s by-laws.” 
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Letter from Chairman Channing 


The following extract from letter written Parke Chan- 
ning, Chairman Engineering Council, member the Council. 
published, with Mr. Channing’s consent: 


“On trip this was more than ever. impressed with the 
necessity continuing the work Engineering Council. had been 
asked make address before the Globe-Miami Chapter the 
and had spend some time the district was pleased 
this. the evening November 8th they gave dinner which 
110 men were present and the subject which they asked address 
them was National Problems before the Engineering 
course, gave excellent opportunity describe what Engineer- 
ing Council had actually done. address was received with most 
intense interest the part the audience and some them told 
that was great treat for them hear word mouth what was 
going and what was being done. 

“The local the was organized soon after 
Newell, the President E., had made address the district. 
There had previously existed organization, somewhat larger topo- 
graphical extent, called, think, the Southwestern Society Engineers, 
and this has practically bodily gone over the E., the various 
chapters then being affiliated southwestern district. 

campaign for increased membership being instituted the 
Globe-Miami District, along the line getting subscriptions for news- 
paper and prizes are offered the individuals who bring the larger 
number recruits. The first prize life membership the 

notieed that quite the men present that night wore 
badges the four Founder Societies, but their enthusiasm was undoubt- 
edly for telegram was read from Governor Campbell stat- 
ing that the Arizona delegates Congress, that is, the two Senators 
and the members the House Representatives, had pledged them- 
selves vote for the Jones-Reavis bill creating Department Public 
Works. think undoubtedly the has been the potent 
factor accomplishing this result. Their membership growing and 
believe they predict that the first the year they will have 000 
members. 

“What want bring out that this organization growing and 
apparently will continue grow and liable most important 
factor public affairs. believing Democracy whole, 
know that has its limits, and cannot but feel that the older and 
more experienced members the profession should better qualified 
deal with public affairs than organization this kind, but unless 
these older and more experienced men get together they 
overshadowed the younger organization.” 


the recommendation the Committee Special Committees, 
the Board Direction, its meeting June 16th, 1919, decided ‘to 
this Committee keep touch with the development the Gov- 
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ernment’s plan for the construction and financing National highways 
and advise the Society these plans and activities the submis- 
sion frequent periodic reports critical reviews, accompanied 
such data are necessary indicate the scope and character the 
work progress from time time. The members the Com- 
mittee are Messrs. Eltinge Breed, Chairman, George Tillson, 
and Fletcher. 


Engineering Societies Employment Bureau 


The Bureau has issued the following report its activities during 
October, 1919: 


Total This Total 
Last Report. Report. Date. 
men registered ............ 858 261 
positions registered.......... 1988 264 252 


mail sent out....... 19974 156 130 


Ans, “Men Available” Ads...... 157 

Receipts ..... $13 500.00 $13 500.00 
Unexpended balance ...,...... 580.03 


Joint Committee Culvert Pipe Specifications 


This Joint Committee composed representatives the Ameri- 
can Concrete Institute, American Society for Testing Materials, 
Railway Association, American Concrete Pipe 
Association, American Association State Highway Officials, and the 
American Society Civil The invitation the Society 
appoint representatives this Joint Committee came from the Ameri- 
Concrete Pipe Association and the Board Direction authorized 
their its meeting October 14th, 1919. Messrs. 
Hadwen and George Tinker have been appointed the repre- 
sentatives the Society. 


Joint Committee Formulate Specifications 
for Reinforced Concrete 


the invitation the American Society for Testing Materials, 
the Board Direction, its meeting October 14th, 1919, authorized 
the President appoint five members represent the Socicty the 
Joint Committee Formulate Specifications for Concrete, 
select its own Chairman. President Curtis 
appointed the following members such Committee: Messrs. Rudolph 
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Pittsburgh Experiment Station, Bureau Mines 


The following report was made the Board Direction its 
meeting October 14th, 1919, Robert Cummings, Am. Soc. 
E., Chairman the Delegation appointed represent the Society 
the dedication ceremonies the new buildings the Pittsburgh 
Experiment Station the Bureau Mines, Pittsburgh; Pa., 
September 29th 31st, 1919: 


“Oct. 6th, 1919. 
“AMERICAN SOCIETY ENGINEERS: 


date July 2d, accepted your appoint- 
ment Chairman delegation members the American Society 
Civil Engineers, invited present the ceremonies con- 
nection with the dedication the new buildings the Pittsburgh 
Experiment Station the Bureau Mines, Department 
the Interior, and respectfully submit report herewith. 


“Tn response your instructions, the following Pittsburgh members 


the Society, who are particularly interested the mining industry, 
were appointed delegates: Messrs. John Rayburn, Hopkins, 
Llewellyn, George Demorest. 


“The ceremonies extended over period three days, commencing 


8:30 Monday, September 29th, 1919, inspection the 
Experiment Station Buildings, Forbes and Morewood Avenues, 
Pittsburgh, Pa. 

“The Bureau Mines was established 1910, with the late 
Dr. Holmes, whose honored memory the buildings are dedi- 
cated, Director. The province and duty the Bureau 
Mines, defined the legislation creating it, conduct scientific 
and investigations mining and the preparation 
mineral substances, with view the increase health, safety, 
and efficiency the mineral industries. Its work has two phases: 
Investigative, determine the best procedure along these lines; and 
co-operative, assist industry utilizing the fullest practicable 
degree the improved practices thus developed. the latter end, 
the co-operation operators, workmen’s organizations, 
commercial bodies, technical societies, State and other Government 
officials, brief, every one who interested the advancement 
the mining and metallurgical industry. The organization divided 
into two branches: 

“The Research Branch has charge investigative work, which 
chiefly carried the Experiment Stations, although large 
part performed the field. For purposes technical supervision, 
there are five divisions the research work; mining, 
petroleum, mechanical equipment (which includes the utilization 
fuel). and mireral technology. ‘The lines distinction in. these five 
fields will reasonably clear from the names. The research work 
the Mining Division deals chiefly with the causes mine explosions 
and the devising methods for their prevention, the testing and 
origination equipment make mining safer, and apparatus for 
rescue and safety work, the study mining methods preparatory 
promoting the use those that are safest and most efficient, and the 
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investigation ‘explosives that are safe and satisfactory under- 
ground The Metallurgical Division investigates methods 
recovery metals from their ores, and devises new improved 
methods, order render available ores which are not now worked 
and permit more complete recovery from those which are worked; 
also studies the washing coal. The Mechanical Division co- 
operates with these two divisions far they deal with mechanical 
equipment, and more especially with the Mining Division, 
design and operation safe equipment underground mining; 
also studies the problems the utilization fuels secure better 
economy and make available power, like the lignites 
the West, which present are little used. The Petroleum Division 
prevent unnecessary wastes, both production and use. The Division 
Mineral Technology studies the methods production and utiliza- 
tion non-metallic mineral substances, the same end. 

“The Operations Branch carries the routine co-operative work 
the Bureau, which has been initiated the Research Branch. The 
Division Mine Rescue Cars and Stations carries mine rescue and 
first-aid work actual disasters, trains thousands miners yearly 
perform such work, and promotes interest safety mining through 
every means its command. The Division, Education, Infor- 
mation facilitates the availability the mining the work 
done the other branches, through the publication researches and 
statistics, exhibits, motion pictures, and the dissemination infor- 
mation the laws governing the mining industry. The other 
divisions the Operations Branch are concerned with the routine 
administration Bureau’s work. 

main building contains the Administrative Office the 
Station and auditorium seating 228 persons and equipped with 
lantern machines, also the offices for the following sections: Coal 
Mining, Mine Safety, Fuels, Electrical, Mechanical, Chemical and 
Explosive Sections, Coal and Miscellaneous Laboratories, 
Gas Laboratory, Gas-Mask Laboratory, Natural Gas Research Unit, 
Coking Unit, Microscopic Research Unit, 
Petroleum Laboratory, Explosives Chemical Laboratory, Metallurgical 
Laboratories, and Physical Laboratory. 

“As the Coal Mining Section, there experimental mine 
near Bruceton, Pa., which field investigations are conducted. The 
Bureau also carries co-operative investigations and educational 
work with State organizations and with the Departments Mining 
and Mining Schools colleges and universities, and with ten other 
Experiment Stations distributed the Central and Western States. 
The National first-aid and mine rescue contests. are carried under 
the auspices the Bureau. 

“Following ‘the inspection these extensive facilities, 
catory ceremonies were held a.m., which addresses were 
delivered the Mayor Pittsburgh, the First Assistant Seeretary 
the Department the Interior, Governor Sproul, Pennsylvania, 
Channing, the American Mining and Metallurgical 
Engineers, Bittner, representing the United Mine. Workers 
America, and by, Manning, Director the Bureau Mines, 
all whom expressed appreciation and encouragement the welfare 
work this Bureau. 
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Bruceton was visited, and explosions pulverized Pittsburgh coal 
dust were witnessed, also demonstrations use liquid oxygen 
explosions and the dangerous the use lamps 
and electric currents mining. 

“Tuesday, September 30th, was devoted mine-rescue contests, 
concluding with interesting pageant Hidden Treasures 
Earth’, the theme which was the gradual growth through the ages 

“The ceremonies were concluded with 
the field contests and the award prizes. 

“The striking feature these ceremonies was the very 
and far-seeing plan laid down for scientific and welfare development, 
which equally applicable Civil Engineering. This may em- 
phasized the science engineering and the human advantage 
first-aid work. 

“RoBERT 
“Chairman.” 


Books Wanted for the Library the Louvain 


The following letter has been from Harrison Oraver, 
the Library Board Societies Library: 


“November 18, 1919. 
“Dr. CHARLES WARREN Secretary, 


“American Society Civil 
“29 West 39th Street, 
“New York City. 


organization has been formed this country and 
England provide new library for the Louvain, 
replace that destroyed the Germans. Contributions money and 
books are being solicited for the purpose. 

“The Library Board the Engineering Societies ‘Library has 
offered selection books from its duplicates the American Com- 
mittee and these have been gratefully discussion 
the question the Library Board was suggested that 
vidual engineers would doubtless glad present books the 


University, they knew that they were wanted, and was instructed 
bring the matter your notice, the hope that you would call the 


attention your members, possibly through note your periodical. 

“Standard books mining, construction, engineering, 
will very acceptable. not essential that these 
the latest editions, although works which are antiquated should not 
sent. Sets the publications learned and professional societies are 
wanted. 

may sent the Librarian Congress, Washington, 
The packages should marked ‘For Louvain The 
Engineering Societies Library will glad books sent 
for this purpose. 

“Yours 
“HARRISON 
“Secretary, Library Board.” 


— 
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Programme Committee for Second Meeting Each Month 


its request, the New York Meetings Committee which was 
appointed the Board Direction its meeting April 16th, 
1918, take charge the programme papers, addresses, etc., 
the meetings the Society held the third Wednesday the month, 
was discharged with thanks the Board its meeting September 
9th, 1919. recommendation that Committee, the Board 
authorized President Curtis appoint new committee 
known the Programme Committee for Second Meeting Each 
Month. The personnel the new Committee follows: Robert 
Ridgway, Chairman, Chas. Warren Hunt, Paul Brown, Herbert 
Hale, and Raymond Hulsart. 


Permanent Franco-American Engineering Committee Organized 


The Permanent Franco-American Engineering Committee has met 
and organized the appointment Nelson Lewis, Am. 
E., Chairman. Mm. Millerand and Barbet, President and Sec- 
retary, respectively, the Congres General Genie Civil, have been 
advised that effect. The Committee, which composed two mem- 
bers each the four Founder Societies, follows: 

Representing the American Society Civil Engineers: Nelson 
Lewis, George Swain. 

Representing the American Society Mechanical Engineers: 
Charles Main, George Fuller. 

Representing the American Institute Electrical Engineers: Lewis 
Stillwell, Andrew Hunt. 

Representing the American Institute Mining and Metallurgical 
Engineers: Spilsbury, Arthur Dwight. 


Machine Tools for Technical Institutions 


The Senate passed bill providing for distribution surplus ma- 
chine tools educational institutions 20% their cost, minus the 
cost their delivery. The House passed separate bill providing for 
distribution these same tools 10% their cost price, plus trans- 
portation charges. The bill agreed conference, provides “That 
the Secretary War authorized under such regulations may 
prescribe, sell 15% their cost The money realized 
from the sales may used the Secretary War defray expenses, 
except cost transportation, incident the distribution these 
tools The Machine Tool Section the Office Director 
Sales, War Department, receipt large number inquiries 
and tentative orders for these tools. The Section was prepared make 
shipments soon the bill became law, had been anticipated for 
some time that the measure would pass eventually. 


Organization the Division Sanitation the Bureau Hygiene 
and Public Health the League Red Cross Societies 


Professor George Whipple, Am. Soc. E., Harvard 
University, has been appointed Director the Division Sanitation 
the Bureau Hygiene and Public Health the League Red 
Cross Societies. This announcement comes through Mr. Henry 
Davison, Chairman the Board Governors, and Dr. Richard 
Strong, Medical Director the League. Professor Whipple will 
once take the task of. organizing this new and important Division, 
but will continue his work Harvard until February, 1920, when 
will Geneva, Switzerland, the headquarters the League 
Red Cross Societies. expects spend several months the 
Balkans and the Near East, returning Harvard September, 1920. 

Col. Francis Longley, Am. E., the Associate 
Director the Division. will Geneva about December 
1919. 

Mr. Whipple Professor Sanitary Engineering Harvard 
University, and Secretary the School Public Health Harvard 
University and the Massachusetts Institute Technology. has 
held various engineering positions connection with water supplies 
and sewerage problems. 1917, went Russia, via Japan, China, 
and Siberia, Deputy Commissioner and member the American 
Red Cross Mission Russia. During the war, was also close 
touch with the work the American Red Cross, sending number 
his students Servia, Greece, Palestine, Guatemala, and other 
countries. has thus already had opportunity study the sanitary 
needs many countries. 

Col. Longley’s experience has been largely connection with 
water-works problems. During the recent war, sérved Colonel 
the 26th Engineers, and was head the Water Supply Service 
the American armies France. 

the intention Dr. Strong make the Bureau Hygiene 
and Public Health sort international health department and 
general clearing house for the correlation and exchange information 
regarding public health activities all parts the world. Obviously, 
sanitary engineering must play important part such pro- 
gramme. further statement detailed plans will made 
the organization been perfected. probable that the direct- 
ors most the other divisions will chosen from European 
countries. 


Maj.-Gen. Black Retires from Active Service Chief Engineers 

Maj.-Gen. William Black, Am. Soc. E., Chief Engi- 
neers, was retired from active service October 31st, 1919, 
upon his own application, after more than years’ service. During 
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the World War his. work with the National 
Am. Soc. E., Corps Engineers, has been detailed tem- 
porarily Acting Chief 


Estimate Appropriation Required 
Coast and Geodetic Survey 
estimate the sum $65 000 has been submitted the Depart- 
ment, Commerce cover further expenses the Coast and Geodetic 
Survey, the principal items which are follows: 
Primary triangulation and signal building complete 
about 450 miles arc, this work done along the 
California-Oregon arc, about 150 miles; 
Idaho, northward about 150 miles and Nevada 


traverse Mississippi, Alabama, and 
Precise leveling about 1890 miles leveling, 

this work done California, Oregon, Wash- 


The remainder this appropriation will required for reconnais- 
sance for primary triangulation and market stations, gravity, station 
marks, and astronomic work. 


‘The First Deficiency Appropriation Bill, 66th Congress 


items vital importance engineers were included 
the first deficiency appropriation bill. They are follows: 950 000 
for the prevention forest fires; $175000 for industrial research, 
industrial safety standards, and standardization instru- 
ments the Bureau Standards; $250 000 for repair naval vessels. 
The following items were changed conference: Alaskan Railroad 
appropriation was reduced from $17 000 000 000 000; Army. Air 
appropriations providing for 334% increase pay for draftsmen 
the Office and engineers the Coast and Geodetic 
Survey Office were also eliminated. The Alaskan Railroad appropri- 
ation was reduced because 000 000 all that will needed during 
the current fiscal year, and the balance the $17 000 000 required 
complete the work will probably made the next regular Sundry 
Civil bill. The appropriation for the Army Air Service was eliminated 
because was contemplated that this Service will cared for the 
future regular appropriation bill covering this special subject. 
total amount appropriated under the provisions the ‘first deficiency 
appropriation bill was $29 461 035.85. This reduction almost 
from ‘the bill originally passed the Senate. 


‘ 
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CONTRIBUTIONS FROM THE ENGINEERS’, ARCHITECTS’, 
AND CONSTRUCTORS’ CONFERENCE 
NATIONAL PUBLIC WORKS 


Explanation Important Features the Jones-Reavis Bill 
Create National Department Public Works* 


Significance the Name “Public name “Department 
Public Works” leads misconception the scope this organiza- 
tion’s work. Works” poor name but it, equivalent 
other languages, has been adopted all over the world embrace tangible 
property owned Government that over which Government has 
direct sovereign jurisdiction, together with all official functions and 
activities related thereto and necessary public utility. There can 
fixed and comprehensive definition works because that 
which may considered part public works one country may 
altogether lacking such qualifications another. The Jones-Reavis 
Bill fails propose public works jurisdiction over several Government 
properties which, under strict construction the defini- 
tion, should included. Conversely, includes certain Government 
bureaus, certain parts which may not appropriately fall under 
Public Works Department but which, present, and 
ization, are interwoven with purely works 
tions that their separation not now regarded expedient. 
this appears desirable explain many points the “Jones-Reavis 
Bill” which have who are not touch with the legis- 
lative and departmental situation Washington. 

Why Propose Transform the Department the Interior 
Instead Creating New One? (See Section the 
(a) there are already enough Executive Departments perform 
because there natural reluctance the part create 
new Departments, which itself would enormous handicap any 
public works legislation. 

Why Propose that the Secretary the shall 
Continue Secretary Public Works until shall out Office? 
(See Section the present Secretary very 
able man, and has had seven years intensive training 
the administration that 

Why Propose Maintain the Present Organization: 
the Interior Department and its Bureaus, except those Designated for 
Separation and Transfer, Other Bureaus Departments 
Thereto without Change Organization? (See Sections 


National Public Works, Leighton, Chairman. 
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decision the best reorganization plan; because the best re- 
organization will that achieved gradually the result experience 
within the new Department; because large degree reorganiza- 
tion can lawfully made Executive Order; because when, after 
experience has been secured, special reorganization legislation becomes 
necessary, bill can presented Congress reinforced such 
experience and have the prestige going Department behind it. 

Remains the Department the Interior Nucleus 
the Department Public Works after the Six Bureaus Designated 
Section the Bill Have Been Removed?—The General Land Office, 
Geological Survey, Reclamation Service, Bureau Mines, National 
Park Service, and Alaskan Engineering Commission. 

Why Propose Assign the Various Non-Engineering 
Bureaus the Interior Department the Places Designated the 
Section not claim have any particular qualifi- 
that enable choose the wisest assignments those bureaus. 
were obliged put them somewhere order “round out” the 
Bill, and used our best judgment. Others, better qualified than we, 
will undoubtedly have something say when the bill comes con- 
sideration Committee Congress. 

Why Propose Divide Control the the Office 
Indian Affairs? (See Section the main purpose the 
Office Indian educate the American Indian who now 
ward the Nation, provide for his social welfare, and eventually 
create citizens. Therefore, the principal functions this Office fall 
under the branches education and labor. When these objects are 
accomplished the Office Indian Affairs will automatically out 
existence. The greatest and most important engineering work con- 
nected with this office, namely, the construction irrigation systems, 
now and has for many years been performed the Reclamation 
Service. Therefore, the proposal divide the functions, set down 
Section the Bill, does little more than continue very ad- 
vantageous arrangement already effect. The only other important 
construction falling under the Office Indian Affairs that Indian 
schools, houses, which now performed directly that Office. 
There can question that with co-ordination public building 
operations, proposed the “Jones-Reavis Bill”, construction 
Indian Office buildings that Bureau would make for efficiency and 
economy, and such plan would merely copy that which has 
been existence for many years, and under which post-office buildings, 
houses, custom houses, have been constructed the Super- 
vising Architect. 

Why Propose Transfer the Jurisdiction over Rivers and 
Harbors from the War Department? (See Section the 
Because, entirely aside from the decidedly adverse opinions that the 
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great body engineers entertains the fitness the Corps 
Engineers, A., and its past performances, rivers and harbors 
improvements for navigation constitute purely civil function which 
merely one phase our rivers and harbors development and utilization, 
and the whole cannot forward effectively, considerately, and econom- 
ically without thorough co-ordination. Navigation improvements are 
public works and are defined the world over, and: the fact 
that early day the history our Republic they were placed 
under the Corps Engineers, purely which 
has since been continued well directed influence and legislative 
inertia, constitutes not the slightest reason why illogical arrange- 
ment should perpetuated. 

Why Propose that Members the Corps Engineers, 
Army, Should Detailed Duty under the Department Public 
Works? (See Section 4).—Because the members the Corps Engi- 
neers rightfully contend (and this the only substantial argument 
far brought forward the Corps against Department Public 
Works) that the Army must maintain Engineer Corps basis 
suitable for war emergency; that large Corps will not required 
purely military duties peace time, and that, the absence 
some engineering assignments another character, the Corps 
Engineers will “rust out”. The provision the bill, therefore, provides 
for this contingency. places the engineers the Army under assign- 
ments suitable for their training and experience and makes change 
their professional status, except that establishes the principle, 


which appears good American doctrine, that because certain 


group men educated expense and accorded military titles, 
does not follow that they must become hereditary superiors other 
men engineering life. The members the Corps Engineers 
their civilian work would, under the provisions this bill, stand 
common footing with civilian engineers and indulge very healthful 
competition for relative position the engineering work the Govern- 
ment, and attain such reason actual performance rather than 
seniority military grade. 

Why Propose Include the Construction Division the 
Army the Department Public Works? (See Section 4).—Because 
(a) this division made almost entirely civilian engineers highly 
experienced construction work who have, connection with the war 
emergency, performed the most extensive and remarkable achievements 
engineering construction ever performed any one organization 
the history the country; (b) because has worked out most 
effective plan organization and operation which large degree 
responsible for the results achieved and which could amalgamated 
most efficiently with many the peace-time construction operations 
the Government; because the War Department has not provided for 
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the perpetuation this organization, such, its plan for new 
military establishment, which now the subject investigation 
Congress, and, least inference, proposes allow the Construction 
Division lapse merge its functions with certain old-line military 
departments where will environment entirely foreign 
the spirit and practice which has caused unqualified success 
because the construction work which this Division has 
is; for the most part, not military engineering all, and the only 
military significance which has derived from the subsequent utiliza- 
tion thereof for military purposes. There more reason why the 
construction warehouse, depot, dock for the Army cannot 
executed established construction organization not with 
the Army, than there for the contention that Federal courthouse 
should constructed the Department Justice instead of, the 
past, the Supervising Architect’s Office the Treasury; because 
when States entered the great war was necessary 
the Construction Division under extreme emergency 
attended costly delay, and there should active going construc- 
tion organization the service the Government, which, the case 
future war, could made function instant’s notice con- 
struction branch military establishment. The only way which 
this can accomplished have such organization active 
practice peace-time work. 

What the Reason for Including the Forest Service the Depart- 
ment Public true that the science forestry, 
far as- its sylvicultural aspects are concerned, agricultural 
science, the real operation and maintenance National 
they occur under the conditions prevailing this country are 
more truly related engineering than the first 
place, forest reserves are unquestionably public works. are 
properties owned the Government and set apart for public purposes. 
The harvesting lumber, fire prevention, the construction roads and 
trails, the conservation water, and the administration water 
powers are unquestionably engineering operations. There yet 
phase the subject which perhaps more important than the 
other two from the standpoint efficient public The 
Jones-Reavis Bill retains within the proposed Department Public 
Works certain the Interior Department which have largely 
with public These are the General Land Office, the Geolog- 
National Park Service, the Reclamation Service; and the 
Bureau Mines. These Services are concerned more less inti- 
mate way with public land boundaries, surveys; and the classification 
the land for one another purpose public land laws. 
unquestionable advantage and productive large economies have 
these bureaus under one The Forest Service, however, has quite 
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intensive relation public land matters has any the other bureaus 
previously mentioned, indeed, far more intimate relation many 
respects. Therefore, view the multiplicity engineering func- 
tions necessarily comprised the administration forest reserves, 
together with the obvious public advantage co-ordination land 
administration, there seems question that distinct public 
advantage could gained including the Forest Service into the 
Department Public Works, notwithstanding the fact that one the 
important functions such service pure forestry. 

What the Explanation Section the Bill Providing for Four 
Assistant Secretaries with Jurisdiction Defined?—Much doubt has been 
expressed the ability the Government secure qualified men 
these positions Assistant Seeretary compensation 
500 per annum. admitted that such compensation inadequate, 
but the figure was determined with full recognition present legis- 
lative expediency. compensation 500 per annum about 50% 
greater than the present average salary the Assistant Secretaries 
Federal Departments. proposal increase the amount over that 
set down the Bill would result great objection and endless debate, 
and grievously endanger the adoption the measure. If, after the 
establishment the new Department, found that qualified men 
cannot secured the compensation named, adjustment can 
made Congress with far greater facility than could possibly done 
present. The important object the proposed legislation secure 
the adoption the principle, and details compensation and 
organization should postponed far possible, order that they 
shall not complicate the main saving factor provided 
that these Assistant Secretaries shall included within the scope 
Civil Service retirement laws. Such laws have been advocated for 
nearly generation, and the principle constantly gains strength. 
Undoubtedly, some suitable law will enacted the near future. 
Properly qualified men will many cases content with moderate 
compensation during active life, provided they are assured suitable 
retirement pay after they have become superannuated. are familiar 
with many notable examples the Army and Navy. Every man who 
enters these two branches the service faces life moderate income 
supplemented retirement pay. This has attracted and will the 
future attract good men who practically every other 
walk life there can certainty income, small. 

Some good friends this cause have questioned the plan Section 
concerning the assignment duties Assistant Secretaries accord- 
ing the character the work. They contend that any 
Bureau should involve all the the section, 
that is, engineering, architectural, surveys, and Bureau would 
have four commanding officers instead one, and loss 
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efficiency-would result. This criticism result misconception 
the language. These Assistant Secretaries will not chiefs 
bureaus, but merely arms the Secretary Public Works. The 
chief any bureau will, present, have executive authority over 
all the operations his bureau. His ultimate superior will all 
cases the Secretary the Department Public Works. 
possible secure omnipotent person head the Department, 
Assistant Secretaries would not necessary, but present the 
world not producing omnipotent men, necessary give 
Seeretary Public Works the advantage specialized brains. The 
four Assistant Secretaries proposed are effect merely additional 
lobes the Secretary’s brain and are part his entity. 
Instead reporting individual, done under the present 
practice, the bureau chief will report and take counsel superman. 


Engineers the Pan American Financial Conference 


Those charge the Second Pan American Financial Conference 
state that the Engineering Profession will well represented the 
January conference held Washington. Latin-American engi- 
neers are more closely connected with important industrial projects and 
have greater command matters pertaining the developments 
which they are working than the case the United States. Our own 
Engineering Profession, therefore, may well study into the Latin- 
American plan co-operation between capital and the engineer. The 
former Assistant Director the Bureau Foreign and Domestic 
Commerce has gone Central America get definite data the 
credit and investment requirements Latin America. These data are 
for the special use the conference. 


Legislation Investigate and Prevent Fires and Dust Explosions 


Further duplication departmental functions now proposed 
bill (S. 2920) just introduced the Senate appropriate the sum 
$100 000 the Department for the purpose investi- 
gating causes fires and dust explosions cotton gins, grain mills, 
elevators, warehouses, Co-operation the State officials and man- 
ufacturers sought, and practical means prevention are 
recommended the Department. This excellent plan, but 
should remembered that authority has long since been possessed 
the Bureau Mines this work, and that Bureau has been able 
make comprehensive recommendations improve conditions. The 
Bureau Mines knows how. Now, because the subject investigation 
that another Department shall set special investigation and over 
much the old ground again. 
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Geology and Ground-Waters San Diego County, California 


The Geological Survey has published Water Supply, 
Paper No. 446, entitled, “Ground Water Hydrology: Geology and 
Ground Waters the Western Part San Diego County, California”, 

The portion this report prepared Mr. Lee, who the Execu- 
tive Member the State Water Commission California, treats 
the ground-water hydrology the shallow water-bearing formations 
the Slope San Diego County, and the utilization 
ground-water from these formations. Complete precipitation records 
106 stations are presented, together with detailed map the 
county, with lines equal precipitation 2-in. intervals. Inter- 
esting conclusions are drawn regarding the quantity rainfall any 
season necessary produce run-off and also the relation rainfall 
run-off. Evaporation observations are given, and comparison made 
between evaporation from pan floating large reservoir sur- 
face, and the reservoir surface itself, which indicate that there 
little difference between the two. Data regarding soil evaporation and 
transpiration from mixed natural vegetation are also given. 

Detailed physical descriptions are made the ten largest under- 
ground reservoirs the region lying the principal river valleys, with 
numerous well logs, geologic sections, records well fluctuation, 
ground-water profiles, and estimates average and safe yield based 
the table” method. The tests the yield individual wells 
are also presented. The conclusion drawn that ground-water the 
San Diego County river valleys has very little movement and seldom 
underground streams, but occupies underground reservoirs. 

Similar data are presented for underground reservoirs the 
minor coastal plain and highland valleys, the sea terraces adjacent 
San Diego Bay, and the decomposed granite areas the highland. 

Tests existing pumping plants various types are presented, 
which for working conditions the farm, show pump and pumping 
plant efficiency and the cost pumping for irrigation. The selection 
and installation pumping machinery also discussed. 


Road Building Outlook for 1920 


total $633 000 000 now sight for road-building purposes 
during 1920. The Bureau Roads arrives this estimated total 
expenditure, follows: brought forward work, 
$165 000 000; available from State and county taxes and Federal aid, 
000 000; one-fifth State and county bond issues not before avail- 
able, $50 000 000; one-third unexpended balance State and county 
bond issues, previously available, $45 000 000; available from new bond 
issues voted during the remainder 1919 and early part 
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1920, The United States Geological Survey will assist 
the Bureau Roads helping stimulate the production road- 
building material, can obtain the funds that will required for 
this purpose. has now become apparent that unless greatly increased 
production road-building material secured the near future, 
full advantage transportation facilities well the funds that 
are available cannot had. According the records the Bureau 
Roads each month breaks the record new roads started and com- 


pleted under the extensive road-building campaign the State and 
Federal Government. 


Technical News Bulletin No. 


Technical News Bulletin No. 81, issued November 5th, 1919, 
the Bureau Standards has compiled short its results 
the following work: Principles Radio Transmission and Recep- 
tion with Antenna and Coil Aerials; Tests Telephone Receivers for 
Radio Use; Investigation Corrosion Cables St. Louis; Tests 
Reinforced Concrete Floor Slabs; Durability Cement Drain Tile 
Alkali Soil; Effect Cal and Calcium Chloride the Strength 
Concrete; Discoloration Tests Limestone; Increasing the Speed 


and Sensitiveness Photographic Plates; 
through Haze and Smoke, etc. 


Experimental Work Oil Shales 


Because the enormous quantity oil tied the great shale 
deposits the United States, has been the opinion many engineers 
that the recovery the oil can profitably undertaken. bill has 
been introduced the Senate proposing provide the Bureau Mines 
with for experimental work oil shales. The Secretary the 
Interior has advised the Senate Committee Mines and that 
for the proposed research work necessary 
most profitable way recovering the oil. The bill has his complete 
approval. 

large initial outlay capital will necessary any projects 
organized get this way, because extensive man- 
ufacturing process involved. The importance accurate and exten- 
sive preliminary research work therefore This 
petroleum supply will added value the country when the point 
reached where oil wells not produce sufficiently meet all require- 
ments. One item great importance which must looked the 
future the increasing tendency use oil high-power naval craft. 
contemplated that supplemental appropriation about $70 000 
per annum will required carry the necessary research 
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Desired for the National Department 
Public Works Campaign 


Under date Washington, C., September 24th, 1919, the Society 
has received the following communication, signed Leighton, 
Am. E., Chairman, and Chenery, Secretary, the 
Engineers’, Architects’ and Constructors’ Conference National Pub- 
lic works: 

“Your Society doubtless has members are rather constantly 
the move country behalf the interest the 
Society public matters which would bring them touch with con- 
siderable groups people. these men can gotten make ref- 
erences the National Public Works campaign such addresses 
speeches they might make would very helpful activity. 
cannot begin give the publicity this matter which requires, 
are therefore calling the Societies for aid and counsel. If-you 
can arrange for any your members help the way which 
have outlined any other way which you may suggest, can 
furnish them full information which base their talks and 
complete form they may desire. 

are succeed this attempt create National Depart- 
ment Public Works will because engineers whole take 
active interest and part this campaign. Unless such interest 
and such participation can secured, the measure doomed 
failure. 

wider can spread the gospel and the more publicity 
can get for it, the better are our chances enlisting the full support 
the profession. the four Founder Societies put their shoulders 
the wheel general speeding the entire programme will result.” 


National Motor Truck Shows and Highway Transport Conferences 


The Motor Truck Sections the 20th Annual Automobile Shows 
1920, held the 8th Coast Artillery Armory, New York City, 
from January 10th, 1920, and the International Amphitheatre, 
Chicago, from January 24th 31st, 1920, will the largest and 

comprehensive exhibition the kind ever held. Approximately 
125 000' sq. ft. exhibition space has been allotted each place, and 
upward seventy makes motor trucks, together with trailers, parts, 
and accessories will displayed. The gigantic size each building 
permits exhibitors show complete lines models and bodies, which 
heretofore has not been possible. 

conjunction with these great motor truck expositions, Highway 
Transport Conferences will held, with daily afternoon and evening 
Every important phase highway transportation will 
discussed recognized qualified authorities the subject. 
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Various talks will illustrated motion pictures and stereopticon 
slides. There will for those concerned motor 
truck owners and operators and, broader sense, those who merely 
have products and goods ship. The place the motor truck the 
trinity transportation—railways, waterways, and highways—will 
defined and authoritatively. 

Manufacturers, distributors, and business men are invited attend 
these shows and conferences, and tickets will sent application, 
each ticket bearing the name the person using it. Members the 
Society may apply directly for complimentary tickets Miles, 
Manager, East 42d Street, New York City. 


Highway Legislation 

The object the Townsend National Highways Bill, recently 
introduced the Senate, establish and maintain National 
system highways according National plan connecting the dif- 
ferent States the Union and affording example proper highway 
construction which will beneficial the States. This work will 
directed Federal Commission which will make reports annually 
Congress what being accomplished. Both the construction 
National highways and the operation the Federal Aid Good Roads 
Act will come under the direction this Commission. 

Senator Townsend has been asked what effect the proposed legis- 
lation will have the Federal State Aid Law, and has stated that 
there will conflict the execution these laws and that both 
should run along their own channels, except that the Federal Aid 
Law will transferred from the jurisdiction the Department 
Agriculture the jurisdiction the Federal Highway Commission. 
Mr. Townsend’s intention have the commission appointed under 
the new law composed high grade men, representing different sec- 
tions the country, who have had ample experience road construc- 
tiom work. 

One the reasons for the recent setback road construction work 
under the Federal Aid Law the decision the Judge Advocate Gen- 
eral and the Secretary War not turn over more motor equipment’ 
the States for their construction work. The Military Affairs Com- 
mittee has just completed hearing and perfected bill giving author- 
ity turn over this The new bill worded 
that existing difficulties between the War Department, the Department 
Agriculture and the State Commissions have been ironed out, and 
contemplated that, soon this legislation can passed, the 
material will promptly made available for road construction work. 

Some States, especially through the South, have been greatly 
hindered their road-building work, due the lack freight cars 
transport their road-building material and equipment. 
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Technical Men for the Consular Service 


For the coming consular examinations the officials the State 
Department have expressed the hope that considerable number 
technical men will take the examination. The Department 
that the interests the United States will served best technical 
men are made available through these examinations for vacancies 
points where their training will special value. 

The salaries this service have been notoriously unattractive, and 
the Department recognizes that the salary scale more inadequate 
now than ever has been, result which the United States has 
lost much prestige many communities where properly qualified 
Americans cannot induced accept positions. The Department 
now wants retired engineers and other technical men who are 
position put something into the service take these consular 
examinations which they can undoubtedly qualify for the best posi- 
tions obtainable. 

Industrial engineers who passed the consular examinations would 
assigned industrial centers Europe South America. 
Mining chemists, electrical engineers, etc., would assigned 
industrial centers requiring special training. The consular examina- 


tions will held the late fall early winter. definite date has 
been fixed yet. 


Individual Responsibility the Part Voters Urged 
Solve National Problems 


Personal responsibility the part voters was the keynote 


address made September 18th, 1919, the International Chautauqua 


Conference Democracy and Reconstruction, Chicago, John 
Pratt New York, Chairman the National Budget Committee. 
Mr. Pratt pointed out that problems centering about the high cost 
living, the League Nations, and other questions the day, could 
solved more readily voters took more active interest National 
affairs. 

medium through which National economy and thrift may 
assured, Mr. Pratt dwelt the necessity for National Budget 
System. Consideration such system has been delegated select 
committees the House and Senate, which are expected report on’ 
six budget bills and five resolutions early this winter. 

Mr. Pratt stated that the Chief Executive the nation should 
responsible for the annual estimates expense made the various 
departments Government. said that these estimates should 
drawn Bureau the Budget, permanent body experts, who 
would confer with department heads before allotting appropriations. 
Accounting Department, wholly responsible Congress, should 
given power audit all funds appropriated, added. 
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American Engineering Standards Committee 


meeting the American Engineering Standards Committee 
held the Engineering Societies Building September 18th, 1919, 
the following resolutions were adopted and the Secretary was instructed 
take the necessary steps put them into effect: 


Whereas: invitation dated June 5th, 1919, has been received 
from the British Engineering Standards Association requesting the 
American Engineering Standards Committee arrange for confer- 
the Standardization and Unification Screw Threads 
Great Britain and the United States America, and with this object 
asking the American Engineering Standards bring the 
matter before the National Screw Thread Commission now sitting 
America, and due course the result the British 
Engineering Standards Association; and 

Whereas: The National Screw Thread Commission through its 
Chairman, Dr. Stratton, has expressed its willingness 
operate every possible way with the American Engineering Standards 
Committee, 

Resolved: First, that the American Engineering Standards Com- 
mittee accept the invitation the British Engineering Standards 
Association, and that the Secretary instructed inform that Asso- 
ciation this action and express the hope that this co-operation 
may lead universal agreement this subject. 

Resolved: Second, that this end, The American Society 
requested act Joint.Sponsor Societies and organize Sectional 
Committee the Standardization and Unification Screw Threads, 
confer with the National Screw Thread Commission now sitting 
the United States, and finally communicate the result the 
American Engineering Standards Committee. 


Railroad Statistics 


The railroads last shown net gain the Government. 
The operating results for July, 1919, practically all Class railroads 
and terminal companies under Federal operation indicate that this net 
gain will run approximately The net operating income 
for July, 1919, was about The indicated net gain the 
for July obtained after allowing one-twelfth the 
annual rental due the railroads. The net loss July 31st, 1919, was 
$290 526 307. The falling off freight business, compared with 
1918 and 1917, continues important factor, but July, 1919, 
shows slight improvement over June, the actual business handled. 
The percentage decrease compared with the same month 1918 and 
1917 also less than June. The preliminary reports passenger 
during July indicate substantial increase over June, 1918, 
which practically offsets the decrease freight traffic. 
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New Jersey Ship Canal Project Endorsed 


the monthly meeting the Chamber Commerce the State 
New York November 6th, 1919, the Chamber went record 
favoring the construction sea-level canal across the State New 
Jersey Morgan, Raritan Bay, Bordentown, the Dela- 
ware River, great benefit New York through the linking together 
inland waterways and resultant economies. The Chamber adopted 
resolution this effect, which was presented Delos Cooke, 
Chairman the Committee Internal Trade and Improvements 
the Chamber, after sharp debate and opposition. 

The. Chairman the New York-New Jersey Port and Harbor 
Development Commission has stated that, “with this canal dug, with 
the Chesapeake and Delaware Canal improved the Government, 
will possible conduct navigation inland waters from Norfolk, 
Newport News, Baltimore, and other ports Chesapeake Bay Phil- 
adelphia and the port the Delaware Bay and River, the Port 
New York, thence through the New York State Barge Canal the 
Great Lakes; from the Port New York through Long Island 
Sound, and the Cape Cod Canal the Port Boston, all protected 
waters. The distance from Philadelphia New York water the 
present time, for vessels drawing more than ft., 274 miles. The 
distance via the proposed canal would miles.” 


Cuban National Census Board Includes Engineer 


new Census Law, recently promulgated Cuba, all operations 
are supervised, appointments the principal officers are recommended, 
and all others approved, National Census Board, provided for 
the Law. 

account political agitation the country, and due the 
fact that new electoral lists were made part the work, was 
considered necessary have all Census operations free from political 
partisanship Government influence. The Board was composed 
three members follows: one, the president, from the Supreme 
Court Justice; another from the National University Havana; and 
the other from the “Sociedad Cubana Ingenieros”, National engi- 
neering society, each these members elected his respective 
association. 

The resident members the Engineering Society special meet- 
ing elected Francisco Gaston, Assoc. Am. Soc. their 
representative the Board. Mr. Gaston Civil Engineer, 
graduate, 1902 the University Notre Dame, Notre Dame, 
Ind. Most his work has been for the Public Works Department 
Cuba, and has contributed largely the activities the Engineer- 
ing Society and its monthly Review. 
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Structural Laboratory Investigations Reinforced Concrete 


The Concrete Ship Section the Fleet Corporation 
carried very extensive series tests reinforced concrete, which 
were subsequently carried further the Bureau Standards. 
comprehensive digest the results these investigations has been 
given the Proceedings the American Concrete Institute, Vol. 15, 
1919. noting the importance this research work, the National 
Service Committee Engineering Council asked the Director the 
Bureau Standards what the prospects were having this entire 
line research analyzed, reported, and printed for distribution, the 
matter appeared one exceeding importance the Engineering 
Profession. The Bureau Standards has just advised that desires 
have this investigation fully reported for the benefit the Engineer- 
ing Profession, and has assured Engineering Council that the work 
will pushed much possible. 


Engineers Give Dinner Herbert Hoover 


celebrate his home-coming after his strenuous labors Com- 
missioner for Relief Belgium and other wartime activities, recep- 
tion and dinner was given Herbert Clark Hoover, Am. Soc, E., 
1200 engineers the Hotel Waldorf-Astoria, New York City, 
the evening September 16th, 1919. 

The issued the American Institute Mining 
and Metallurgical Engineers, which Mr. Hoover member. 
Mr. Edward Sturgis was Chairman the Dinner Committee and 
Mr. Thayer was Chairman the Committee. 

Mr. Hoover has accepted the nomination the Presidency the 
American Society Mining and Metallurgical Engineers. 


American Association for the Advancement Science 


The American Association for the Science and 
many National scientific societies affiliated with it, will hold its 72d 
meeting St. Louis, Mo., from December 29th, 1919, January 3d, 
1920, under the auspices the Washington University and other edu- 
cational institutions the city. Dr. Simon Flexner, the 
feller Research, will preside. The 
the retiring president will given Dr. John Merle Coulter, the 
University Chicago, the opening general session the Associa- 
tion. This meeting the Association, which was established 1848, 
will marked programme devoted very largely to: definite work- 
ing problems reconstruction. 
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New York-New Jersey Vehicular Tunnel 


interstate treaty providing for the construction the $12 000 000 
vehicular tunnel under the Hudson River, was signed New York City 
September 27th, 1919, the Bridge and Tunnel Commissions 
New York and New Jersey. Engineering staffs are already work 
plans for the tube, the two States having appropriated 000 000 each 
for preliminary work. 

The contract just signed substantially that prepared under the 

the New York State Commission and submitted the 
New Jersey Commission last May. This contract was required 
act the Legislature. 

provides for the joint construction, operation, repair, and main- 
tenance the tunnel, subject appropriations made from time 
time the Legislatures the two States. franchise right can 
given public service corporation operate trolleys subway 
lines through the tunnel except with the approval the Governors and 
Legislatures the two States. the event that either State shall 
attempt tax the income arriving from the operation the tunnel 
the property acquired its construction, that tax paid out 
the share the tolls which may due owing the State levying 
the tax. The title the tunnel the States jointly. 

default clause the contract empowers either State complete 
the tunnel and collect the tolls both sides the river until has 
been reimbursed the full amount its expenditures, including 
interest. The inclusion such clause was deemed necessary, for the 
reason that neither State obligated beyond the appropriations that 
may made from time time the Legislatures, and, far, each 
has provided but 000, without contractual requirement pro- 
vide further funds. 

The contract also provides that either State may submit the 
Congress the United States for ratification. 

The New York State Bridge and Tunnel Commission includes 
Gen. George Dyer, Chairman; Bloomingdale, Vice-Chair- 
man; McDougall Hawkes, Shamberg, Grover Whalen, Com- 
missioner Plants and Structures, and Frank Williams, State 
Engineer and Surveyor. Morris Frohlich Secretary and Paul 
Windels, Pine Street, New York City, Counsel. 

The personnel the New Jersey Interstate Bridge and Tunnel 
Commission comprises Weller Noyes, Chairman; Samuel French, 
Vice-Chairman; Palmer Campbell, Albeus Adams, Theodore 
Boettger, Thomas Barlow, Daniel Hendrickson, Richard 
Collings and Morgan Barradale, Secretary. Counsel the New 
Jersey Commission former Senator Emerson Richards, 


City, 
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Investigation Fatigue Metals 


investigation fatigue phenomena metals under repeated 
stress has just been started under the the National 
Research Council, Engineering Foundation, and the Engineering 
Experiment Station the University The Engineering 
Foundation providing for two years for this investigation, 
and the Engineering Division the National Research Council 
acting advisory capacity, largely through its Committee 
Fatigue Phenomena Metals. The experimental being done 


the laboratories the Engineering Experiment Station 


University Illinois, under the immediate direction Prof. 
Moore, Research Professor Engineering Materials and Chairman 
the Committee mentioned. Plans are laid for two years’ programme 
tests, and apparatus and material are already arriving. hoped 
secure considerable data tests various metals, including 
number tests each metal 100 000 000 reversals stress. 
hoped study the various short-time physical tests which are used 
for metals, such as, the impact test, magnetic analysis, and short-time 
bending tests, see whether any them give reliable indices the 
ability the metal resist fatigue under millions repetitions low 
stress. hoped that some reliable commercial test for this, important 
property may developed this investigation. test party four 
five persons being organized, and the University Illinois 
fitting special laboratory with about 2500 sq. ft. floor space 
for the use this investigation. 


Fellowships Highway Engineering 


The University Michigan offers two fellowships Highway 
Engineering, follows: 

The Detroit Edison Fellowship Highway Engineering which has 
been renewed after suspension during the war. This fellowship the 
gift the Detroit Edison Company and pays the holder $500 per year 
with allowance $100 for expenses. The subject investigated 
Moderate-Cost Country Roads. 

also renewed following suspension during the war. This fellowship was 
given Mr. Chapin, Detroit, Mich., President the Hudson 
Motor Car Company and offered provide for the study Hard- 
Surface Roads and Pavements. pays per year with $100 for 
expenses. 

Fellow must have Bachelor’s Degree Engineering from 
college recognized standing, must.enroll for the 
degree Master Engineering, and residence the 
University for eight months. 
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American Concrete Pipe Association 


The Annual Convention the American Concrete Pipe Associa- 
tion will held Chicago, February 20th and 21st, 1920. 
Sectional meetings are held committee rooms the Great 
Northern Hotel, but the main Convention will assemble the lecture 
room the Western Society Engineers, Monadnock Building, across 
the street from the Great Northern. One section the Convention 
will subdivided into the three main groups represented the Asso- 
ciation—drain tile, reinforced pipe and sewer pipe. The annual dinner 
and entertainment will place the Great Northern Hotel 
Friday evening, February 20th. 


New Arabian Railway 


railway from Aden, the principal port Arabia, Laby, the 
capital the Abdali Southwestern Arabia, has recently been 
opened. miles long and was built British engineers, the 
first having been constructed under shell fire the Turks. 
now opened for passenger and freight traffic, and one train per day 


each way operated and the road well patronized. said take 
the place 500 camels. 


EUROPEAN NOTES 


The following notes relative reconstruction, etc., and 
France, and industrial progress, etc., Great Britain and elsewhere, 
have been contributed Woolley, Assoc. Am. Soc. E., 
London, England, who also Corresponding Member the Associa- 
tion Liége (Belgium) Architects. 


Engineers and Architects Co-Operate Revive Agriculture 
Belgium 


Great efforts are being made revive agriculture Belgium. 
Belgian engineers and architects helped organize important 
exhibition held the Palais d’Egmont, Brussels, September, 1919, 
with the assistance the Belgian Ministry Agriculture, which was 
followed important conference. Agricultural work during the 
was dealt with, well its and plans 
various types farm and country houses were shown, which were 
considered improve and revive agriculture, and proper 
drainage, sewerage, and sanitation were also dealt with. appears that 
during the war many farmhouses were erected and farms formed. 
Each Belgian Province participated the Exhibition. 


| q 
| 
| 
q 


958 ITEMS INTEREST [Society 


The Damage and the Work Reconstruction the 
Province Hainaut, Belgium 


L’Indépendance Belge, recent date states, that one forced 
acknowledge that enormous effort has been attempted, and that con- 
siderable work, realized time relatively short, has permitted the 
amelioration, surprising fashion, the condition Hainaut 
Province, Belgium. 

The roads and railways were submitted during the German occupa- 
tion tremendous military traffic, and the retreat the German 
bands, September-October, 1918, multiplied unheard fashion the 
difficulties transport material and precipitated all the roads 
enormous quantities heavy carrying contrivances. 

addition, the commencement the Armistice, rearguards 
blew the roads, bridges, and railways all the southwestern portion 


the Province beyond Mons, with large high-explosive bombs, sunk 


deep. The work destruction was accomplished for the most 
part with minimum effort and caused maximum damage. 

certain parts, notably the region Tournai, the German rear- 
guards had obstructed the canals and the navigable waterways, order 
inundations and paralyze navigation for long time. All 
the locks were blown up. the railways, explosives placed each 
rail-joint dislocated the permanent way, and was only the small 
non-navigable waterways which were not submitted this systematic 
destruction. 

All the region south the Armistice line Ath, Grosage, 
Mons, Roisin, Chimay) was thus destroyed after the German retreat. 
They disemboweled the Province dynamite and dislocated the district 
earthquake shock, recover afterward quivering, with its 
villages shaking tottering, showing houses ruins, roads destroyed, 
vast bordered crumbling walls, railways 
devastated, and canals with banks staved and bridges demolished. 
The spectacle was that region ruins after cataclysm. The 
havoe defied description. 

Since the Armistice, English troops have taken pride clearing 
the roads constructing provisional works, and rendering 
the principal lines railway. 

January, 1919, the railway from Mons Quiévrain was 
and, section section, that Tournai was added the circulation. 

The demobilization has not permitted the English troops continue 
much. The Public Administrations (Railways, Bridges and 
Roads, Provinces, and Communes), found labor which was unemployed, 
and great amount work was thus carried out the neighborhood 
and the Borinage. 
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For the past six months, the activity has been indeed very great 
the essential ways communication. Legions workmen have taken 
hand the paving works and metaling along the routes from Binche 
Bois-Bourdon, from Liége Mons, from Brussels Mons 
Valenciennes, from Mons Maubeuge, from Charleroi Tirlemont, 
the main roads Mons, Tournai, and Charleroi. 

The method work that has prevailed that called bordereau 
prix” (literally translated, A/C price day work). 

One work alone, the putting into proper state, the route from 
Mons Maubeuge, being done American contract (amount 
francs). Work course execution the route from 
Binche Bois-Bourdon (200 000 franes), this three-quarters finished. 
The route from Liége Mons begun the end April now being 
completed (34000 francs); that from Mont St. Jean Bray-les- 
Binche, begun March, finished (30000 franes). The road from 
Renaix Lessines, with new paving and vast repairs, nearly finished 
after three months’ work (25 000 franes). 

The section Brabant-Cateau divided into portions (172 000, 
212 000, and 234000 the section from Boussu-Quiévrain 
similarly divided into three portions, 144000, and 
franes), and the work completed. The section, Brussels-Lille, five 
portions, will cost about 1330000 franes. The cross-road Ath 
(40 000 and the road from Ath Leuze (86000 franes), are 
finished. That the road from Soignies Mariemont was undertaken 
February, 1919 (40000 franes). 

April, the work putting order the route from Hornu 
Barry was begun. was finished July The route 
from Ville-Pommeroeul Roisin (30 600 course com- 
pletion; also, that from Frameries Bois-Bourdon (31000 
section the route from Mons Valenciennes (11000 
half finished. The section Charleroi-Epinois, the route from 
Liége Mons, Charleroi and Namur, finished. 

The repairing the route from Mons toward Rocroy, Beaumont 
and Chimay, commenced March, finished (18 000 

Besides these works, which are State domain, there are those 
which are provincial and municipal, and which are valued 869 825 
franes the basis 1914 prices; this understood include non- 
navigable waterways. 

The cost for urban roads and repairs water supplies will 
000 franes and repairs sewers will entail expense more 
than 500 000 

The works are undertaken the contractors the Province, except 
those which were first taken hand the Communes. 

other works undertaken the Province may noted the 
putting into good order the system sewers Tournai, which 
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were seriously damaged. This nearly completed, and repairs are now 
being effected the damaged water distributions Calonne, Bon- 
and Dours 000 franes). 


Belgian Town Planning Information 


big exhibition being organized Liége, Belgium, for February, 
1920, the Association des Architectes Liége, Lg. 
(Belgium). The Association will exhibit any drawings, models, 
illustrating engineering, architectural, and other matters connection 
with town planning and allied subjects. These should preferably show 
planning and construction suitable for Belgium. Snyers, 
Architecte diplémé, President, Association des Architectes, rue 
Louvres, Liége, President the Exhibition, while the General Secre- 
tary.is Maurice Legrand, rue Darchés, Liége. similar exhibi- 
tion was held Brussels during September, 1919. 

regard the Liége Exhibition, has been decided display 
plans showing the proposed reconstruction and remodeling the city 
and its environs, models new bridges constructed, and plans 
and models various garden cities erected the outskirts. 

The Organizing Committee reports that has the co-operation and 
assistance engineers, surveyors, holding official posts, and burgo- 
masters the adjoining towns. Further, the Committee reports 
has been engaged the problem the reconstruction Visé (where 
the German Armies entered Belgium), during the past four years, and 
has had the assistance MM. Jacquemin, Ingénieur des Ponts 
Chaussées, and Vercheval, Ingénieur des Chemins Fer 

The new railway track constructed the Germans the vicinity 
preserved, also the station Visé, but many new tracks are 
constructed the district, the Meuse canalized, and number 
bridges are erected. 


Reconstruction France 


There permanent exhibition Paris, (rue Louis-le- 
Grand), known the “Renaissance des Cités”. The aim the pro- 
moters show what can done town-planning lines restore 
the damaged towns France, and embellish others. Plans 
Chauny, photographs Noyon taken from aeroplane, and plans 
for extensions Paris, are some the exhibits already placed. There 
are also documents dealing with the land registry and types work- 
men’s houses, Greber, Architect. text the Town-Planning 
Conferences held the “Société Francaise des Urbanistes”, are being 
published English. 
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Housing Problem England 


Sir Charles Tamlin Ruthen, O.B.E., Member the Council 
the Society Architects, read paper* before that body October 
16th, 1919, which pointed out that even the brick output 
increased 250%, will years before the present shortage 
can made good. proposed wooden houses remedy, and 
stated that they have life equal that the majority brick 
houses, and that they were, course, cheaper. had effected saving 
about £125 one had built. Figures prove that more than 
auarter the population, more than persons England, 
are improperly housed. estimated that supposing the housing problem 
satisfactorily dealt with during the next five years, total 
1044000 houses should built, considerably more than 200000 
annually. Supposing 25000 bricks were required per house, would 
mean that 000 000 000 bricks would required per annum. order 
obtain this output, all other work would have cease for the period, 
the number workmen engaged would have equal times the 
number engaged pre-war days. Even considering this, likely 
that years will elapse before the actual shortage remedied. 

have been told that the supply will always meet the demand. 
this particular case, the demand not for houses cost, but for 
houses below certain cost, hence, the absence supply. 
grave National calamity was averted, Sir Charles considered the 
following the five main points house erection: Rapidity 
construction, weather-proof qualities, stability, durability, and cost. 

The figures already stated point out the impossibility erecting 
brick houses, slow-built English types houses. Sir Charles had 
studied the methods vogue America and Canada, for some time, 
and had noted that many thousands timber-built houses erected 
America have lasted satisfactorily, and have had life equal the 
majority the brick houses Great Britain. He, therefore, made 
demonstration rapid-house erection near Swansea, South Wales. 
The houses are typical examples American dwelling construction, 
adapted English tastes. The foundations are brick, with 
bitumen damp-course, and the framework wood. shield 
secured the framework. This consists of, first, 
fibrous board which second material—a thick layer asphalte 
mastic—is applied, and the third consists wooden dovetailed lathes 
embedded under great pressure into the first two. claims for this 
construction thoroughly damp-proof, warm, and vermin-proof build- 
ing. The external finish stucco, and the appearance similar 
that ordinary brick house with cement stucco finish. cost 
one the houses has been £125 less than that similar house 
11-in. hollow brickwork. The house was completed days. 
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Belgian Information 


The Belgian Government, sadly want means transport, has 
decided acquire 675 locomotives, 375 ordered from America, 
125 from England, and 175 constructed Belgium. The 125 
English locomotives will those which have been use the front 
during the war. addition, 000 wagons are purchased from 
England. 

The industrial region Charleroi, Belgium, has been visited 
Mr. Morgan, the American Commissioner, who has made proposals 
the Belgians for credits necessary for the restoration factories 
that region. 

Antwerp, which badly overcrowded, embark large hous- 
ing scheme town-planning lines. Each house will cost francs, 
and will have five rooms and garret. addition, there will 
installation cold-water baths. 


“American Independence” Room, Versailles, France 


the afternoon September 25th, 1919, the Palace 
Versailles, France, new room was dedicated 
pendence which was proclaimed Versailles the end the campaign 
which LaFayette and Rochambeau fought the side Washington. 


Proposed Registration Civil Engineers, England 


The Council The Institution Civil Engineers (England) has 
decided introduce Bill the next session the British Par- 
liament, with the object obtaining statutory powers registration 
for Civil Engineers. 

The proposal that, first, the register will contain the names all 
Corporate Members The Institution Civil Engineers and The 
Institution Civil Engineers Ireland, and, second, other persons 
employed Civil Engineers who are members important Engineer- 
ing bodies who have practiced Civil Engineering for qualifying 
period. 

Tribunal proposed, composed representatives the impor- 
tant Engineering Societies, which will determine the eligibility 
persons under the second group previously mentioned. means 
this Tribunal, the interests the members the various Engineer- 
ing Societies, who are Civil Engineers, would safeguarded. There 
are further proposals dealing with the standard qualification neces- 
sary for future practitioners and for admission the register, after 
registration has once been established. The prohibition unregis- 
tered persons assuming the title Civil Engineer sought, 
persons only allowed use the title.. 


British Housing Schemes Town-Planning Lines 


Some these housing schemes are rather ambitious. few are 
quoted, follows: Swansea’s (South Wales) scheme 3000 houses 
the Corporation’s estate, which valued £2000000. The cost 
the first installment houses £800 each; Ebbw Vale (South 
Wales), connection with which sanction has been given for the erec- 


tion 3000 houses, the cost which will exceed £2500000. This 


scheme involves the rebuilding the slum areas. Port Glasgow has 
000 000 scheme. The City London Corporation has one 000 000 
scheme, also block-dwelling scheme thirteen blocks. Walthmstow, 
(North East London), the most important Urban District England, 
has scheme embracing more than 1500 houses, which will cost with 
sewers, roads, etc., about £2000000. The designs for “lay-outs” 
town-planning lines, and for house plans, are being made the Engi- 
neer Department. Edmonton, near London, has £2000000 scheme 
lines, which being prepared its Engineer 
Department. 
Healing War Scars 


Andre Tardieu, dinner given the Franco-American 
Section the Cercle Volney, referred the gigantic task undertaken 
France since the armistice was signed, according the Sunday 


‘Pictorial, London, England: 


“On September 16th last,” said, “of 1405 miles railway track 
destroyed, 1260 had been repaired; 672 miles canal, 427. 

“Of 1160 constructions, such bridges and tunnels, which had 
been blown up, 588 had been replaced; 550000 houses ruined 
bombardment, 60000 had been rebuilt, and some acres 
ground rendered useless battle, about 988 000 had been recultivated. 

“Finally, more than 11000000 yards barbed wire had been re- 
moved. These figures prove France’s force and vitality.” 


‘Developing the Oil Shales Norfolk 


recent issue the Richmond Herald, Surrey, England, 
was stated that “while coal becoming dearer and more difficult 
obtain, there every prospect our large industrial works being 
able soon pass from coal oil, which, proved, can now 
produced England almost unlimited quantities. The vast oil- 
shale deposits Norfolk, spreading over 100 sq. miles, have been 
estimated contain more than 2000000000 tons oil shale, each 
ton which has more than gal. motor spirit and other oil prod- 
ucts, and the whole this area has been acquired and already 
being developed English Oilfields, Limited, under the chairmanship 
Sir Robert Heath, the well-known colliery owner. Dr. Forbes Leslie 
has publicly stated that treating 70000 tons this shale per day 
will take more than century exhaust the deposits already 
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located bore holes, though this quantity but fraction the 
greater deposits depth, for, far, the tests have all stopped 
about 300 ft. the basis treating 1000 tons daily, the Financial 
Times estimates that the company’s income will equal 175% 
the capital; the Directors, however, are erect retorting plants, 
and each plant will able treat tons daily. looks 


the fortunes made out American oil are repeated, but this 
time nearer home.” 


Centralizing the Electric Supply 

The Electricity Bill, which reached its seventh clause Com- 
mittee and there stuck before the adjournment August, 1919, will 
again taken Committee, stated recently the Evening News, 
London, England. 

large and debatable measure and has for its main objective 
the centralization huge power stations the production electric 
power for the whole country. involves the ultimate scrapping 
many municipal and small electrical production undertakings, and 
incidentally the raising considerable loans. 


New Tramways for London, England 


tramway development scheme for London, entails the construc- 
tion miles (single line) tramways. The cost, including street 


works, totals about The cost urgent works recommended 
estimated about and the estimated total cost 
the proposed widenings necessary for the scheme nearly 000. 


Edinburgh, Scotland, Turns Down British Tenders Which Are 
£68 More Than Swiss Tenders 


The Edinburgh Electric Lighting Committee recommends the 
acceptance tender Swiss firm (Brown, Bover and Com- 
pany), £106 000, for turbo-alternators for the new power station 
Portobello. tenders received, the three lowest were 
Swiss, and that recommended about £68000 lower. than the lowest 
British tender. The Board Trade has intimated that cannot 


insist the Corporation accepting British tender, having regard 
such figures. 


Two road improvement schemes for London, one widening 
Brentford High Street, and the other alteration route through 
Croydon, will cost the Road Board alone £900 000. 


There even shortage houses Burma. English’ folk arriv- 
ing there find houses which live, for none has been erected 
for years. are informed that the only house known let 
Rangoon suburb held £300 per annum, and this quite 
small wooden shanty. 


. 
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Before the war, Belgium had blast furnaces use, 
Hainant Province, Liége Province, and Brabant and Lux- 
embourg. Several are already full activity, while are state 


progress, and the others only await minerals and coke 
full use. 


The British Ministry Health has appointed committee con- 
sider principles adopted the clearance slum areas, 
known the “Slum Areas Committee.” 


bill has been passed, which will make Town Planning 
pulsory England the near future, for towns more than 
population. 


“The World War” Officially Designated 

The Secretary War has issued official order declaring that 
“the war against the Central Powers Europe, which the United 
States has taken part, will hereafter designated all official com- 
munications and publications ‘The World War’ 


BRIEF NOTES 


The National Safety Council announces affiliation with the Uni- 


versity Cincinnati for the purpose carrying out programme that 
unique both the fields education and accident prevention and 
that opens new and promising avenue for the service the Council. 
This programme includes the establishment Industrial Medicine 
Division the University Cincinnati where medical students and 
graduate physicians will given special training not only industrial 
medicine, but industrial relations, including sanitation and all the 
fundamentals safety work well. This school already under way. 


Wilbur Wilson has been appointed Associate Professor Struc- 
tural Engineering the Department Civil Engineering the 
University 


reported that the estimate for canalizing the River Rhéne 
£100 000 000 (at par exchange). The hydraulic power thus obtained 
will equivalent 5000000 tons coal annually, and extensive 
tracts land will brought under irrigation. The canal section will 
large enough accommodate boats 1200 tons. The construction, 
stated, will take about years. 


the end 1918 the populations the four largest cities Japan 
were: Tokio, 860; Osaka, 633 Kyoto, 668 Kobe, 591 


press dispatch from Peking, China, states that the Tientsin 
Government has contracted with Americans for the construction the 


Chang Cheng-tu Section the Sgechua Railway. also stated that 


the necessary financing being done Americans. 
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During the past five years, according the Wall Street Journal, the 
United States has sold the rest the world goods the value 


worth. 


The cost living has gone 102% the United States, 107% 
Canada, England, and 200% France since the beginning 
the war, according the results investigation just completed 
economists the War Trade Board. 


The University Cincinnati through its College Engineering 
and Commerce will give course management, which 


accommodate those engaged commercial affairs, will given the 
evening. 


Capt. Andre Tardieu, speaking for the Government during the 
debate the Chamber Deputies, Paris, France, September 2d, 
1919, the ratification the German Peace Treaty, said that the 
French war losses constituted 26% the men mobilized. all the 
men with the colors under years age, 57% were killed. 


announced from London that the salvage 440 vessels and the 
the Admiralty Department which has been conducting salvage opera- 
tions home and foreign waters. 


Recent French dispatches state that the entire road construction 
programme France will cost nearly 000 000 000 which 


estimated will give France road system superior that before the 
war. 


The receipts the Railway Board Japan during the fiscal 
year ending last March, amounted, stated, yen 228 245000 
from traffic, and yen 8000000 from other sources, while the total 
expenditure amounted yen 000 000 000. 


Ward, Vice-President the Commercial Cable Company, 
states that second cable from San Francisco Japan, way Mid- 
way Island, practically assured. 


announced that the British Association for the Advancement 
Science, its annual meeting, Bournemouth, England, plan- 
ning the history the world war. 


The Journal Commerce states that conference dealing 
with international co-operation research, held Brussels 
recently, the constitution International Research Council was 
agreed on, and now awaits ratification appropriate national organiza- 

tions come into force January Ist, 1920. 


4 
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The Chicago announces that Japan has bought from 
Germany enough rails and ties build two trans-Siberian railroads. 


The Arizona Resources Board, organized under Act the 
last Legislature, directed, stated, gather data and 
recommend means for the development, conservation, control, and 
regulation the water resources, covering the related subjects 
irrigation, drainage, flood control, utilization water power, 
water development for agricultural, mining, stock raising, industrial, 


municipal and domestic purposes, with due regard the rights the 
State and the people. 


announced that the Belgian Government has ordered 400 Amer- 
ican locomotives for use State railroads. 


The Wall Street Journal quotes the Manchester Guardian saying 
that Herbert Hoover, Am. Soc. E., has been the nearest approach 
dictator that Europe has had since Napoleon, and states that Mr. 
Hoover was supreme economic command when economics were more 


important than politics, and that Eastern Europe looks him new 
prophet. 


announced that Schwab, President the Bethlehem Steel 
Corporation, intimates that the railroads the United States will need, 
approximately, 000 000 tons steel rails during the next months. 


September 17th, 1919, the Geological Survey issued the 
latest report the ground-waters Southern California, prepared 
Waring, and covering the San Jacinto and Temecula Basins. 
contains general description the geology and water resources 
the region and detailed description the ground-waters each 
eleven districts into which the region divided. 


According statement made Peter Hewitt, New York 
City, talks with Europe wireless telephone will ordinary event 
for American business men within three years. 


The American Contractor states that the release structural steel 
from war requirements, the high rents obtainable for all kinds struc- 


tures, and the greater demand for housing are resulting increasing 


number plans filed with various cities for construction. Build- 
ing permits issued cities the United States during August, 
1919, exceed 267%, the figures for August, 1918. 


Davis, Am. E., Director the Reclamation Service, 
September 18th, 1919, told the Senate Committee Irrigation that 
$112 000 000 would needed complete the reclamation projects under 
way present. 
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announced from London that the Finance Committee the 
Cabinet has decided suspend once all work naval construction, 
except warships approaching completion about launched. The 
workmen will transferred shipyards constructing merchant vessels, 
the expected result being increase output. 


The Street Journal quotes cable the effect that the French 
plan society for the erection large hotels the sites famous 
battles for the accommodation tourists expected next spring. The 
Government has been asked grant subsidy $6000000 for the 
project. 


the opinion Stephen Mason, President the National 
Association Manufacturers, strikes have cost the United States 
$10 000 000 day the last months. 


The Director the Census announces that final plans for the Four- 
teenth Decennial Census are practically complete. Nearly 90000 
persons will collect and tabulate the statistics concerning the population 
the United States; these, will work the field, while the 
remainder will comprise the Washington office force. 


the opinion Mr. Allen Beals, address before the New 
York and New England Brick Manufacturers, the United States needs 
300 000 homes, 450 000 factories, 000 schools and institutions, 000 
apartment houses, 000 theatres and churches, 120 freight terminals, 
and 000 railroad stations and freight sheds. 


the New York Sun states that Davidson, the 
Engineering Works, England, has invented apparatus 
cheapen and expedite the manufacture rubber, converting latex 
into rubber within hours, instead weeks, present. 
estimated that this process, practicable large scale, will revolu- 
tionize the rubber industry. 


announced from Portsalon, Ireland, that British salvage ship 
attempting raise $35 000 000 gold ingots and bullion carried 
the White Star liner Laurentic when was sunk 1917. day’s 
record haul far has been $350 


reported the Statistics Branch, the General Staff, that 
the Spanish Minister Public Works desires purchase large quan- 
tities dredges, pile-drivers, and other equipment and machinery for 
harbor improvement and canal building. Material this character 
Europe, owned United States, has been sold the French Govern- 
ment, but other equipment, not shipped overseas, will available for 
sale Spain. 


The Chicago Tribune states that Japanese inventor has patented 
device for using balloons raise sunken vessels. 
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reported, Woman’s Century, for September, 1919, that 
Orson, Sweden, municipality without taxes. The local railway 
free every citizen, charge made for telephone service, schools, 
and libraries. large area land had been acquired for the city many 
years ago, and planted with trees, with the result that, during the past 
years, the town authorities have sold more than 000 worth 
trees and timber, while replantings have provided similar income for 
the future. 


announced from Copenhagen that the Director State Rail- 
ways Denmark has prepared plans for building railway bridges 
connecting Zealand with the Isle Falster and Fyn with Jutland, 
making communication with Germany easier. 


The French Industrial Association has created 
reported, for the return technical studies, the purpose being 
assist engineering candidates, whose studies have been interrupted 
the war, enter industrial careers. 


Paris announces that Poland will send France 100000 workers, 
including cultivators, miners, and masons, who will employed 
rebuilding the devastated district. 


The Wall Street Journal reports that air raids cost London more 
than $75 000 000. 


The Journal Commerce states that the Japanese Home Office has 
arranged furnish the cities Tokyo, Osaka, Kyoto, Yokohama, 
Kobe, and Nagoya with capital low rate interest construct 
dwellings. The authorities Osaka plan build tenements 
under municipal management and cost $10 000 000. 


The National Budget Committee has made public the final results 
canvass State Governors, initiated determine their stand 
upon the question National budgetary reform. Forty the forty- 
eight State Executives have given their unqualified endorsement the 
Committee’s plan secure the adoption budget system 
Congress. 


Ground was broken November 6th, 1919, for the first group 
buildings house the Engineering School New York University, 
University Heights, New York City. estimated that the 
buildings will cost nearly $800 000. 


John Stevens, Am. E., head the American Railway 
Commission Russia, was recently decorated with the Distinguished 
Service Medal Maj.-Gen. William Graves, A., commanding 
the American forces Siberia. 
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Statistics foreign imports and exports for the year ending 
August 31st, 1919, issued the Department Commerce, show that 
the year’s commerce exceeded that 1918 more than 500 000 000, 
while the balance trade favor United States was more 
than 000 000 larger. 


announced the Chicago Tribune that information from 
American investigators concerning industrial conditions Germany 


indicates belief that Germany will recuperate faster than any other 
European nation. 


Williams, Comptroller Currency, address before the 
National Bank Section the American Bankers’ Association, St. 
Louis, Mo., outlined the enormous task laid American banking 
rehabilitating the world. stated that June 30th, 1914, the total 
resources all the National banks were $11 482 000 000. June 30th, 
1919, the resources were $20 799 000 000, increase 317 000 000. 


The San Francisco Chronicle reports that statistics show that there 
are 6000000 automobiles use the United States to-day. This 


indicates that average mileage 3000, which quite low, equals 
000 000 000 miles year. 


The first American Trade Commissioner Poland will Louis 
Van Norman, whose assignment Warsaw announced the 
Bureau Foreign and Domestic Commerce, Department Com- 
merce. Mr. Van Norman, who has just completed survey the 
situation Roumania, the author “Poland, the Knight Among 
Nations,” and numbers among his personal friends some the best- 
known Polish leaders. During the war was identified with the 
War Trade Board Washington. 


announced from Honolulu Governor McCarthy that 
the United States Government, co-operating with the Territory, pro- 
poses expend $15 000 000, over period from years, for 
roads and road improvements and extensions the Island 


Oahu. 


leading investment banker Chicago, states that America 
has 20000 new millionaires the result prosperity superinduced 
the war. 


announced that building permits with estimated valuation 
$137 023 736, were issued 160 cities the United States during 
September, 1919, compared with $160 947 233 cities August, 
1919, which was the “boom” month building activity during the 
the Turner Construction Company, New York, states that the 
steady mounting costs building material, shortage labor, and 
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social unrest, will inevitably cause 15% increase the cost the 
construction building projects next spring. 


The Bureau Markets issues publication entitled, “Notes 
Grain Pressures Storage Bins”. The purpose the report 
facilitate the design grain bins engineers, and the contents 
tables pressures, graphical charts, and rules for the more 
advantageous application pressure tables. 


The Bureau Public Roads announces that although expenditures 
during 1919 for hard-surface highways, according its estimates, will 
set new record with total this figure small 
comparison with the computed available total for 1920 $633 000 000, 
the spending which promises dependent chiefly the quan- 
tity materials which the present limited railway facilities can 
transport. 


The Geological Survey has issued Water Supply Paper No. 
485, entitled “Surface Water-Supply Hawaii, July 1917, June 
1918,” which states that the annual exports from Hawaii now 
amount more than nearly all which represents agri- 
cultural products sent the United States. Most these products 
are raised irrigation. 


The New York Sun reports that the building needs the United 
States include 1000000 homes, 128 000 factories, costing 
more; 325000 factories costing less than each; hotels, 
5000 schools and public institutions, 50000 apartments, 120 major 
freight terminals, 000 railroad stations and freight sheds, and 000 
churches and theatres. 
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ANNOUNCEMENTS 


The Reading Room the Society open from 
M., every day, except Sundays, New Year’s Day, Fourth July, 
Labor Day, Thanksgiving Day, and Christmas Day; during July and 


FUTURE MEETINGS 


January 7th, 1920.—A regular business meeting the Society will 
held, the programme for which will announced later. 


ANNUAL MEETING 


The Sixty-seventh Annual Meeting will held the Head- 
quarters the Society, West 39th Street, New York City, 
Wednesday and Thursday, January and 22d, 1920. 


COMMITTEE ARRANGEMENTS 

Lewis Chairman, 
CHARLES GILMAN Francis Mason 


The Business Meeting will called order o’clock 
Wednesday morning. The Annual Reports will presented, Officers 
for the ensuing year elected, members the Nominating Committee 
appointed, Reports Committees presented for discussion, and other 
business transacted. 


LIST NOMINEES FOR THE OFFICES FILLED THE 
ANNUAL ELECTION, JANUARY 1920 


The following list nominees for the offices filled the 
Annual Meeting, January 21st, 1920, received from the Nominating 
Committee, was presented the Board Direction its meeting 
October 14th, 1919. The list has been mailed all Corporate Members: 


For President, serve one year: 


For Vice-Presidents, serve two years: 
Stuart, New York City 

For Treasurer, serve one year: 
New York City 
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For Directors, serve three years: 
CLARENCE WALTER New York No. 
CARLETON GREENE, New York No. 
Apam O’Connor, Albany, No. 
Joun Hoyt, Washington, No. 
Anson Marston, Ames, No. 


NATIONAL SERVICE COMMITTEE ENGINEERING COUNCIL 


response frequent expressions need, Engineering Council 
announces the establishment National Legislative and Depart- 
mental Information Service for engineers all branches the Pro- 
fession. Information relative engineering statistics, research, and 
construction, well matters before Congress involving engineer- 
ing considerations, will furnished without charge addressing the 
National Service Committee, Leighton, Chairman, 502 McLachlen 
Building, Washington, The National Service Committee also 
announces that its office Washington open members the 
Society all times, and that accommodations can had there short 
notice for committee meetings the Society, any organization 
which the Society interested, which may held Washington. 


HOW MAKE REMITTANCES THE SOCIETY 


The attention members called the rule (see Year Book, 1919, 
page 20), that all remittances should made payable the order 
the American Society Civil Engineers. Checks, drafts, money 
orders, should never drawn the order individual pay- 
ment bill from the Society. Observance the rule will expedite 
clerical work and prevent avoidable delay the closure accounts. 


ROLL HONOR 


Now that the war over, the monthly publication Proceedings 
the Roll Honor has been discontinued. planned publish 
later for permanent record list all the members the American 
Society Civil Engineers whose names have appeared this list. 


ENGINEERING SOCIETIES EMPLOYMENT BUREAU 


Engineering Societies Employment Bureau, established December 
1st, 1918, activity Engineering Council, managed board 
made the Secretaries the four Founder Societies, funds for its 
maintenance being provided these Societies. The work the Bureau 
since its inception has been largely the line securing employment 
for men retiring from government war service. Members the Amer- 
ican Society Civil Engineers who desire register with this Bureau 
should apply for further information, registration forms, Walter 
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Brown, Manager, Engineering Societies Employment Bureau, 16th 
Floor, Engineering Societies Building, West 39th Street, New York 
City. 

SEARCHES THE LIBRARY 


the Library the American Society Civil Engineers has been 
merged the Engineering Societies Library, requests for searches, 
copies, translations, etc., should addressed the Director, Engineer- 
ing Societies Library, West 39th Street, New York City, who will 
gladly give information concerning the charges for the various kinds 
service. more comprehensive statement regard this matter 
will found page the Year Book for 1919. 


PAPERS AND DISCUSSIONS 


Members and others who take part the oral discussions the 
papers presented are urged revise their remarks promptly. Written 
communications from those who cannot attend the meetings should 
sent the earliest possible date after the issue paper 
Proceedings. 

All papers accepted the Publication Committee are classified 
the Committee with respect their availability for discussion 
meetings. 

Papers which, from their general nature, appear character 
suitable for oral discussion will published heretofore Proceed- 
ings, and set down for presentation future meeting the Society, 
and, these, oral discussion, well written communications, will 
solicited. 

All papers which not come under this heading, that say, 
those which from their mathematical technical nature, the opinion 
the Committee, are not adapted oral discussion, will not 
scheduled for presentation any meeting. Such papers will pub- 
lished Proceedings the same manner those which are 
presented meetings, but written discussions only will requested 
for subsequent publication Proceedings and with the paper the 
volumes Transactions. 

The Board Direction has adopted rules for the preparation and 


presentation papers, which will found page the Year 
Book for 1919. 


LOCAL ASSOCIATIONS MEMBERS 
THE AMERICAN SOCIETY CIVIL ENGINEERS 


San Francisco Association, Organized 1905. 
Schneider, President; Nathan Bowers, Secretary-Treasurer, 
502 Rialto Building, San Francisco, Cal. 


The San Francisco Association Members the American Society 
Civil Engineers holds regular bi-monthly meetings, with banquet, 
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and weekly informal luncheons. The former are held the 
Engineers’ Club, Post Street, the third Tuesday February, 
April, June, August, October, and December, the last being the Annual 
Meeting the Association. 

Informal luncheons are held noon, every Wednesday, the 
Engineers’ Club, where special tables are reserved for members and 
guests the Association. 

The by-laws the Association provide for the extension hospi- 
tality any member the Society whom may temporarily San 
Francisco, and any such member will gladly guest. 


(Abstract Minutes Meeting) 


August 19th, 1919.—The meeting was called order the 
Engineers’ Club; President Schneider the chair; Nathan 
Bowers, Secretary; and present, also, members and guests. 

The Secretary read letter from Lt.-Commander Carlson, ex- 
pressing appreciation the good wishes the Association sent him 
connection with thanks for his work facilitating the Mare 
Island trip. 

The Secretary also read letter from Mrs. Schussler, expressing 
appreciation for the letter sympathy sent her the Association 

Mr. Haehl, representative the Association, made 
brief report the June meeting the Committee Development 
the Society, asking for suggestions criticisms from the members. 

Mr. Brunnier, for the Membership Committee, outlined 
briefly the methods used other societies membership campaigns. 

Mr. Muhs, for the Entertainment Committee, asked for sug- 
gestions future inspection trips for the Association, and trips 
the San Pablo Dam and the Marin Municipal Water District were 
proposed and discussed. 

Secretary Bowers presented progress report relative the organi- 
zation California Council Engineers, and requested the 
the Association about replying the invitation from the San 
Franscisco Joint Council approve and appoint delegates the 
State Council. After brief discussion the subject, motion, 
duly seconded, was decided approve the State Council plan and 
instruct the Chair appoint delegates. President Schneider later 

Mr. Grunsky reviewed the plan for the organization 
National Department Public Works. President Schneider called 
for discussion opposition the plan, and, there was oppo- 
sition discussion, motion, duly seconded, was adopted unani- 
mously. was also suggested that the fact that opposition 
the plan written form had been received the Association after 
the pro and con statement relative had been printed the 
Association’s Proceedings, put record. 

Mr. Grunsky outlined the proposed voluntary subscription plan for 
financing the campaign for the National Department Public 
Works, and, motion, duly seconded, the Board Directors was 


authorized send solicitations all members the Society San 
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The plan endorse Mr. Atwater State Water Com- 
missioner succeed Mr. Chandler, was discussed, and, 
motion, duly seconded, the Board Directors was instructed 
‘direct the attention the Governor the desirability appointing 
engineer the position Water Commissioner and that the 
qualifications Mr. Atwater for this position mentioned. 

Relative the vacancy the San Francisco Board Public 
Works, was motion, duly seconded, that the Public 
Relations Committee the Association instructed co-operate, 
possible, with the Joint Council Engineering Societies San 
Francisco this matter. 

President Schneider reported that the Association had been in- 
vited appoint committee co-operate with the State Civil Service 
Commission the matter wages engineering employees, and that 
had appointed the following members such Committee; Jerome 
and Oakley. 

response invitation from President Schneider, the Sec- 
retary presented discussion the need co-operation among 
engineers, urging “co-ordination effort with every other body 
progressive technical men the end that improvement condi- 
tions may result.” 

cordial was extended President Schneider, behalf 
the Association, Capt. Thurston, who spoke briefly his 
work with the American Expeditionary Forces France. 

motion, duly seconded, was decided unanimously that the 
Board Directors instructed address Mr. Chandler, 
the outgoing Chairman the State Water Commission, the appre- 
ciation the Association for service the State rendered able 
manner. 

President Schneider introduced Mr. Frank White, Chief En- 
gineer the State Board Harbor Commissioners, who addressed 
the meeting “The Improvement the Harbor Facilities San 
Francisco”, illustrating his remarks with lantern slides, and the 
subject was discussed briefly Messrs. Newman and Saph. 

motion, duly seconded, vote thanks was extended Mr. 
White for his excellent paper. 

Adjourned. 


Colorado Association, Organized 1908. 


Huntington, President; Miller, Secretary-Treasurer, 
1400 West Colfax Avenue, Denver, Colo. 

The meetings the Colorado Association Members the Amer- 
ican Society Civil Engineers (Denver, Colo.) are held the second 
Saturday each month, except July and August. The hour and place 
meeting are not but this information will furnished 
application the Secretary. The meetings are usually preceded 
informal dinner. Members the American Society Civil Engineers 
will welcomed these meetings. 

Weekly luncheons are held Wednesday, 12.30 Daniels 
and Fisher’s 


Visiting members are urged attend the meetings and luncheons. 


. 
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(Abstract Minutes Meetings) 


September 13th, 1919.—The meeting was called order the 
Shirley Hotel; President Huntington the chair; 
Miller, Secretary; and present, also, members and guests. 

The minutes the meeting June 14th, 1919, were read and 
approved. 

motion, duly seconded, was ordered that the Executive 
Committee draw resolutions the death Thomas Jaycox, 
the resolutions the minutes, and send copy his 
amily. 

The Secretary read letter from the State Railroad Commission 
Colorado, requesting the co-operation the members the Asso- 
ciation securing, for the Commission, engineering data and infor- 
mation the cost, the construction two low-grade tunnels 
through the Continental Divide, elevation approximately 
100 ft. above sea level. One tunnel built the Moffat Road, 
west Denver, connect the drainage basin the Platte with that 
the Grand River, and the other the Denver and Rio Grande 
Railroad, northwest Salida, connect the drainage basin the 
Arkansas with that the Gunnison River. 

motion, duly seconded, was ordered that the Secretary 
acknowledge the receipt the communication, and that President 
Huntington appoint committee look into the matter and draw 
resolutions presented the next meeting, and that the 
Commission advised the action taken. 

Professor Milo Ketchum addressed the meeting briefly his 
work connection with his new position Professor Civil En- 
gineering the University Pennsylvania. 

motion, duly seconded, was ordered that the regrets the 
Association extended Professor Ketchum the loss 
valuable member. 

Mr. Hinderlider addressed the meeting “Drainage and 
Sealage Porous, Foundations and Abutments High Dams 
Means Cement Under High Pressure.” 


Adjourned. 


October 11th, 1919.—The meeting was called order the 
Shirley Hotel; President Huntington the chair; 
Miller, Secretary; and present, also, members and guests. 

The minutes the meeting September 13th, 1919, were read 
and approved. 

The Secretary read letter sympathy addressed Mrs. Jaycox 
the Executive Committee, behalf the Association, accord- 
ance with the resolutions adopted the meeting September 13th, 
the death Thomas Jaycox. 

Hinman, Chairman the Committee co-operating with 
the State Railroad Commision Colorado the matter tunneling 
the Continental Divide, reported progress. 

The Secretary read communication embodying resolutions from 
the American Institute Mining and Metallurgical Engineers con- 
demning the Engineers’ License Bill passed the last session 
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the State Legislature and requesting action the National Engi- 
neering Societies with view securing its repeal. 
motion, duly seconded, the following resolution was adopted: 


“That the sense this meeting that are not favor 
the repeal the Engineers’ License Bill.” 


motion, duly seconded, was further resolved: 


“That advise the members the American Institute Mining 
and Metallurgical Engineers and the Governor Colorado 
action, above mentioned, and that further advise the members 
the Mining and Metallurgical Engineers that are willing co- 
operate with them and with other National Engineering Organizations 
endeavor improve amendment the present license law.” 

Maj. Ivan Crawford addressed the meeting “Pioneer En- 
gineer Regiments France.” 

Capt. John Means also addressed the meeting, his work 
France, particularly methods sanitation and sewage disposal, 
and President Huntington spoke briefly the functioning the 
Students Army Training Corps during the war period. 

Adjourned. 


Atlanta Association, Organized 1912. 


Branch, President; Wardlaw, Secretary-Treasurer, 1530 
Healey Bldg., Atlanta, Ga. 

Informal luncheons are held for members the Association the 
last Monday each month, 12.30 The place not fixed, but 
this information will furnished application the Secretary. 


Baltimore Association, Organized 1914. 


Perring, President; Charles Tilden, Secretary-Treasurer, 
The Johns Hopkins University, Baltimore, Md. 


Cleveland Association, Organized 1914. 


Richards, President; George Tinker, Secretary-Treasurer, 
516 Columbia Building, Cleveland, Ohio. 

The regular meetings the Association are held the second 
Wednesday each month 12.15 M., the Rooms the Electrical 
League, the Fourteenth Floor the Statler Hotel. Luncheon 
served these meetings, and visiting members are invited attend. 


(Abstract Minutes Meeting) 


November 12th, 1919.—The meeting was called order the 
Electrical League Rooms, 12.15 m.; President Richards 
the chair; George Tinker, Secretary; and present, also, members. 

motion, duly seconded, the reading the minutes the 
meeting was omitted. 

The Secretary reported the State Convention Engineers and 
Architects, held Columbus, Ohio, October 14th and 15th, 1919, 
and presented the Constitution the Association Ohio 
Technical Societies. 
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motion, duly seconded, the Constitution was approved and 
copy the report the Convention was ordered purchased for 
each member the Association. 

The Secretary read letter from Director Harry Hawgood rela- 
tive the place for holding the Annual Convention the Society 
1920, and, motion, duly seconded, letter-ballot the choice 
place was ordered. 

The resolution the Pittsburgh Association reference the 
action Engineering Council’s Committee Compensation was 
read, and, motion, duly seconded, was endorsed the meeting. 

motion, duly seconded, the President was instructed appoint 
committee draft letter the family Mr. Himes, and 
President Richards subsequently appointed Messrs. Beahan and Clark 
such committee. 


Adjourned. 


Connecticut Association, Organized 1919. 


Saville, President; Ross, Secretary, Municipal Build- 
ing, Hartford, Conn. 

The Annual Meeting the Association held April. The time 
and place other meetings are not fixed, but this information will 
furnished application the Secretary. 


Detroit Association, Organized 1916. 


Leisen, President; Clarence Hubbell, Secretary, 2348 
Penobscot Building, Detroit, Mich. 

The regular meetings the Association are held the second 
Friday December, April, and October, the last being the Annual 
Meeting. 


District Columbia Association, Organized 1916. 


Davis, President; John Hoyt, Secretary-Treasurer, 
Geological Survey, Washington, 


(Abstract Minutes Meeting) 


September 12th, 1919.—The meeting was called order the 
Cosmos Club, President Davis the chair; John 
Hoyt, Secretary; and present, also, members and guests. 

The meeting was called for the purpose discussing the report 
the Committee Development presented the Annual Convention 
the Society June 17th, 1919, and all members the Society residing 
Maryland, Virginia, and the District Columbia, were invited 
attend. 

The report was reviewed and discussed Mr. Putnam, the 
local representative the Committee, and Mr. Richard 
Humphrey, representing the Philadelphia Association, who also 
member the Joint Conference and the Committee Procedure. 

The report was discussed further Col. Koutz and Messrs. 
Averill, Conway, Copeland, and Hoyt. 


Adjourned. 
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Duluth Association, Organized 1917. 


Taylor, President; Walter Zimmermann, Secretary, Wol- 
vin Building, Duluth, Minn. 

The regular meetings the Association are held noon the 
third Monday each month (usually the Kitchi Gammi Club), 
with luncheon, followed short business session and the reading 
papers. Visiting members the American Society Civil Engineers 
can secure from the Secretary definite information relative the 
meetings, which they will welcomed. The Annual Meeting 
held the third Monday May. 


(Abstract Minutes Meetings) 

September 15th, 1919.—The meeting was called order the 
Kitchi Gammi Club; President Taylor the chair; Walter 
Zimmermann, Secretary; and present, also, members and guests. 

President Taylor introduced those present two new members 
the Association, Col. Pope and Mr. John Quinn. 

The minutes the meetings July 2ist and August 18th, 1919, 
were read and approved. 

The Secretary read communications follows: From Mr. 
Lewis, “Engineering Organization and Unity”; from Jones, 
Secretary the Northwestern Association, and also from the Secre- 
tary the San Francisco Association, enclosing printed reports 
members those Associations regard the four main points 
under discussion the Development Committee the Society, 
which reports, motion, duly seconded, were referred Mr. 
Hoyt, the representative that Committee; and correspondence be- 
tween Messrs. Hoyt, Chas. Warren Hunt, and the American Concrete 
Pipe Association, pertaining, the study the concrete culvert pipe 
problem. 

Mr. Hoyt announced that the next meeting the Committee 
Development would held Detroit, Mich., September 22d, 1919, 
and that, suggested the July meeting the Association, 
would appreciate call for special meeting before that date, order 
diseuss briefly the report the Development Committee, sub- 
mitted Society the Annual Convention June 17th, 1919. 

motion, duly seconded, was decided call such special 
meeting the Association for September 19th, 1919, and invitations 
were ordered sent members the other National Societies 
resident Duluth present and take part the discussion. 

Mr. Lyonel Ayres reported for the Entertainment Committee that 
had received invitation for the members the Association 
inspect new dam being constructed the Great Northern Power 
Company Boulder Lake. motion, duly seconded, the Enter- 
tainment Committee was requested arrange for this trip auto- 
mobile, the date decided the Committee. 


Adjourned. 


September 1919.—A special meeting the Association was 
called order the Kitchi Gammi Club; Second Vice-President 
Pickles the chair; Woodbury, acting Secretary; and 
present, also, members. 
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The discussion the report the Development Committee 
the Society, submitted the Annual Convention, was opened 
Mr. Hoyt, the representative the Committee from this 
Association, following which each the main topics the report was 
discussed turn. The discussion brought out the fact that local 
feeling very favorable the report the Development Committee. 

The Entertainment Committee reported the details the 
arrangements for the trip Boulder Lake. 


Adjourned. 


September 29th, 1919, the invitation the Great Northern 
Power Company, party members and guests left Duluth 
three automobiles, furnished members the Association, and 
went Boulder Lake, where the Company constructing new 
concrete dam return water for power development. 

The dam will provide storage capacity the reservoir sq. 
mile-ft., with tributary drainage area sq. miles. The flooded 
area estimated 7.08 sq. miles, with maximum depth ft. 
The dam will 348 ft. in. long and ft. high, and consists six 
arches with concrete counter walls, all resting rock. 
was designed Gardner Williams, Am. Soe. 

The members the Association who accepted the Company’s in- 
vitation enjoyed the trip which was made instructive 
Manager the Company, who explained the details the 
work. 


Association, Organized 1916. 

Burt, President; Edgar Secretary-Treasurer, 
Monadnock Blk., Chicago, 

The regular meetings the Association are held the second 
Monday March, June, September, and December, the last being 
the Annual Meeting. The hour and place meeting are not fixed, 
but this information will furnished application the Secretary. 


Louisiana Association, Organized 1914. 


Arséne Perrilliat, President; Eugene Delery, Secretary, 503 City 
Hall Annex, New Orleans, La. 
The regular meetings the Association are held The Cabildo, 
La., the first Monday January, April, July, and 


Nebraska Association, Organized 1917. 


*John Bruce, Acting President; Homer Knouse, Secretary- 
Treasurer, 200 City Hall, Omaha, br. 

Regular meetings the Association are held the first Saturday 
each month, except July and August, and such places may 
appointed from time time the Executive The Annual 
Meeting held Lincoln, Nebr., the second Friday January. 

Visiting members the Society are especially urged communi- 
with the Secretary when the city. 


Mr. Adna Dobson, the President the Association, died May 4th, 1919. 
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Northwestern Association, Organized 1914. 


Ralph Thomas, President; Jones, Secretary, City Engi- 
neer’s Office, City Hall, Minneapolis, Minn. 

The meetings the Association are held bi-monthly, alternating 
between St. Paul and Minneapolis, the third Friday each month. 
Information the time and place such meetings will furnished 
application the Secretary. 


Philadelphia Association, Organized 1913. 

Swaab, President; Henry Shelley, Secretary, 416 City 
Hall, Philadelphia, Pa. 

The regular meetings the Association are held the Engineers’ 
Club Philadelphia, 1317 Spruce Street, the first Monday 
January, April, and October, the last being the Annual Meeting. 
Special meetings will also held during the winter, order 


provide opportunity for members take more active part the 
work the Association. 


(Abstract Minutes Meetings) 


September 1919.—The special was order 
the Engineers’ Club; Past-President Samuel Wagner the chair; 
Shelley, Secretary and present, also, members. 

The meeting was called discuss and pass upon finally the report 
the Committee Development the Society, submitted the 
Board Direction June, 1919. This report had been discussed 
special meeting the Association held August, 1919, and, 
motion, duly seconded, had been referred the Development Com- 
mittee the Association for review, with request that that Com- 
mittee present its criticisms the report this meeting. 

Mr. Benjamin Franklin, Chairman the Association’s Committee 
Development, reported that the Committee had found that its recom- 
mendations coincided very closely with those the Society’s Commit- 


tee, and that, with few exceptions, recommended the report 


accepted the Association. 


After spirited discussion, was voted unanimously that the 
Association record heartily endorsing the report the Com- 
mittee Development the Society. was also voted submit for 
the consideration that Committee the following suggestions: 

That Section Relation Public Affairs, Paragraph the 
definition Engineering should brief and concise. 

That the Code Ethics should include fees and salaries. 

That standard bill for the Licensing Engineers should pre- 
pared co-operation with other National Societies. 

That the recommendation the Committee extended include 
publications tending bring the activities the Society under the 
fullest observation the reading public and that the individual effort 
the members directed all times that end. 

That the duty the Local Associations form Welfare Com- 
mittees, the personnel which should have membership such civic 
organizations Chambers Commerce, Boards Trade, and 
that the activities these Committees co-ordinated with similar 
committees other Societies. 
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motion, duly seconded, was decided unanimously that the 
Secretary requested forward Mr. Onward Bates, Chairman, 
statement the action taken the Association the report his 
Committee Development. 

Past-President Wagner called the attention the members the 
Association the request for individual opinions the report. 

motion, duly seconded, was decided that the Association accept 
the invitation the Franklin Institute join making the Decem- 
ber meeting the Institute joint meeting. This meeting 
held Wednesday, December 17th, 1919, and paper Brig.-Gen. 
Marshall, Am. Soe. E., Chief the Construction Division 
the United States Army, entitled “The Work the Construction 
Division the United States Army During the World will 
presented the author. 


Adjourned. 


October 6th, 1919.—The Annual Meeting was called order 8.15 
M., the Engineers’ Club; Vice-President Harrison Souder the 


Shelley, and present, also, members. 


motion, duly seconded, the minutes the meeting April 7th, 
1919, were approved without reading. 

Messrs. Carroll Thompson and Ralph Lawrence were appointed 
Tellers canvass the vote for Officers and Directors for 1920. 

Messrs. Charles Stevens and Samuel Sacks were appointed 
committee audit the accounts the Secretary and Treasurer sub- 
mitted the Board Directors. 

Mr. Richard Humphrey presented the meeting some the 
most important features the Report the Committee Develop- 
ment the Board Direction the Society. 

Vice-President Souder announced that the subject for discussion 
the meeting was “The Best Method Securing Increased Compensa- 
tion for the Engineer”. The discussion was opened Mr. Humphrey, 
who was followed Mr. Voynow. Papers the subject were also 
submitted Messrs. Perrot, Develin, Wager Fisher, and 
Benjamin Franklin. 

general discussion the subject followed which many those 
present the meeting took part. 

The report the Tellers was presented, and Vice-President Souder 
announced the election the following officers: President, 
Swaab; Vice-President, Jonathan Jones; Treasurer, Develin; 
and Directors, Messrs. Benjamin Franklin and Wager Fisher. 

The President-elect, Mr. Swaab, then took the chair and addressed 
the meeting. 

motion, duly seconded, the next meeting the Association was 
fixed for November, the date announced later the Secretary. 


Adjourned. 


Pittsburgh Association, Organized 1917. 


Morris Knowles, President; Nathan Schein, Secretary-Treasurer, 
426 City-County Building, Pittsburgh, Pa. 
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The Annual Meeting the Association held the first Monday 
October. The time and place other meetings are not fixed, but 
this information will furnished application the Secretary. 


(Abstracts Minutes Meeting) 


October 6th, 1919.—The Annual Meeting was called order the 
Hotel Chatham; President Cummings the chair; Nathan 
Schein, and present, also, members and guests. 

The minutes the previous meeting were read and approved. 

Mr. Weldin reported the work the Activity Committee, 
giving account the excursion and inspection trip the new By- 
Product Plant the Carnegie Steel Company, Clairton, Pa., 
which about members and guests were present. 

progress report from the Sub-Committee Internal Affairs 
the Association, was presented. 

President Cummings addressed the meeting informally the work 
the Committee Development the Society. 

The President announced that committee consisting Messrs. 
Judd, Weldin, Taylor, Layton, Hopkins, and Demorest, had represented 
the Association the dedication the Bureau Mines. 

The following nominations for officers the Association for the 
ensuing year, were reported the Nomination Committee: President, 
Morris Knowles; Vice-President, Sprague; and Secretary-Treas- 
urer, Nathan Schein. 

motion duly seconded, the nominations were closed, and the 
Secretary was ordered cast ballot for the names submitted the 
Nominating Committee. 

President Knowles then assumed the chair and addressed the meet- 
ing the welfare engineers and the creation National 
Department Public Works. 

motion, duly seconded, the following resolution was adopted. 

“Whereas, the American Society Civil Engineers, member 

Engineering Council, and 


“Whereas, Engineering Council has created committee classi- 
fication and compensation engineers—State and Municipal 
Sections, and 

“Whereas, the report this committee effective and helpful 
the profession, should completed the shortest possible 
time and made available for the use those engaged State 
and Municipal work, while the annual appropriations are under 
consideration the executive and legislative authorities. 

“Therefore, Resolved, that the Pittsburgh Association 
Members the American Society Civil Engineers request 
the Board Direction the Parent Society urge upon the 
said committee through Engineering Council the necessity 


the completion and publication its report the earliest 
possible date.” 


motion, duly seconded, the. Secretary was instructed send 
copies this resolution each Local Association the Society and 
the Board Direction. 
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motion, duly seconded, the following recommendation was 
approved and ordered transmitted the Engineering Conference 
National Department Public Works: 

“Tt that the influence the entire membership 
the Society directed toward the creation federal depart- 
ment Public Works, the secretary which shall tech- 
nically qualified and member the President’s cabinet, and 
that the law creating such department shall provide for the 
co-ordination all government engineering problems.” 


Adjourned. 


Portland (Ore.) Association Organized 1913. 
Burslem Thomson, President; Keyser, Secretary, 318 City 
Hall, Portland, Ore. 


The Annual Meeting the Association held the second Friday 
January. Other meetings are called the President and are 


‘usually convened Friday evenings. The place not fixed, but this 


information may obtained application the Secretary. All 
members the American Society Civil Engineers are cordially 
invited attend the meetings. 


(Abstract Minutes Meeting) 


September 26th, 1919.—The meeting was called order the 
University Club; President Thomson the chair; Keyser, 
Secretary; and present, also, members. 

The minutes the meetings the Association August 12th, 
1919, and the Board Direction September 12th, 1919, were 
read and approved. 

communication from Barnes, Secretary the Local 
Chapter the American Association Engineers, was read, to- 
gether with two resolutions passed the pertaining, 
respectively, the question the use the union label plans 
architects and engineers, and the Jones-Reavis Bill for 
National Department Public Works. motion, duly seconded, 
was voted that the Association favors protest against the use the 
union label engineering and architectural drawings, that Com- 
mittee appointed draft resolution that effect, and that copies 
this procedure forwarded the Oregon Chapter the American 
Association Engineers and the American Institute Architects. 
President Thomson appointed Secretary Keyser committee one 
carry out this motion. 

President Thomson outlined the salient features the Jones- 
Reavis Bill, and, motion, duly seconded, was voted that the 
Association record favoring the adoption the Bill, and 
that committee three, Messrs. Hoffmark, Clarke, and Haselton, 
instructed draw resolutions support the Local Campaign 
Committee appointed Engineering Council. 

The Secretary was ordered advise Mr. Barnes the action 
the Association these matters. 

communication from Mr. George Mason was read, recom- 
mending that, the membership individually being asked the 


| 


986 ANNOUNCEMENTS [Society Affairs. 


Board Direction the Society for suggestions for the Nominating 
Committee, the Association nominate candidate from this district 
and ask the support its members for that candidate. The name 
Mr. Stevens was suggested, and, motion, duly seconded, 
the Secretary was instructed Mr. Stevens’ name the 
Oregon members the Society and endeavor enlist the support 
the Spokane and Seattle Associations the matter. 

President Thomson read letter from Leighton, Chairman 
the National Service Committee Engineering Council, promising 
the Association copies the bulletins that Committee 
issued. 

Mr. Reed presented progress report the delegates the 
Association the Conference Local Technical Co-operation. 

Mr. Morrow, who served Captain Engineers with the 
American Expeditionary Forces, addressed the meeting his experi- 
ences and some engineering features his work France. 

Mr. Cantine also addressed the meeting the work 
wooden shipbuilding with which was connected during the war. 

Adjourned. 


St. Louis Association, Organized 1888 (Constitution Approved 
Board, 1914). 


urer, 300 City Hall, St. Louis, Mo. 

The Annual Meeting the Association, for the election officers 
and for the transaction business, held the fourth Monday 
November. meetings each year, for the presentation and discus- 
sion technical papers, are held the Auditorium the Engineers’ 
Club St. Louis and are open members the Associated Societies. 
Other “get-together” meetings are held regularly for dinner luncheon 


the fourth Monday each month except July, August, and 
November. 


San Diego Association, Organized 1915. 


Earle, President; Wueste, Secretary-Treasurer, Bonita, 
al. 


Seattle Association, Organized 1913. 


Grant, President; Collins, Secretary, 1317 Smith 
Building, Seattle, Wash. 

The regular meetings the Association, with luncheon, are held 
the Engineers’ Club, Arctic Building, Third Avenue and Cherry 
Street, 12.15 the last Monday each month. Informal 
are also held 12.15 every Monday the Engineers’ 

Special evening meetings are held from time time for the purpose 
discussing important topics, and information concerning these meet- 
ings may had addressing the Secretary. All members any 
grade the American Society Civil Engineers are cordially invited 
attend the meetings when the vicinity, and, located this 


District for any length time, their membership the Association 
will appreciated. 


Southern California Association, Organized 1914. 


George Anderson, President; Floyd Dessery, Secretary, 511 
Central Building, Los Angeles, Cal. 

The Southern California Association Members the American 
Society Civil Engineers (Los Angeles, Cal.) holds regular monthly 
meetings the second Wednesday each month, the December meet- 
ing being the Annual Meeting. 

Informal luncheons connection with the Joint Technical Societies 
Los Angeles are held 12.15 every Thursday the Broadway 
Department Store Café. 

The by-laws the Association provide for the extension hospi- 
tality any member the Society who may temporarily Los 
Angeles, and any such member will gladly guest 
any the meetings luncheons. 


(Abstract Minutes Meetings) 


September roth, 1919.—The meeting was called order 
Christopher’s Café, 7.35 President George Anderson the 
chair; Dessery, Secretary and present, also, members and 
guests. 


The minutes the meeting July 9th, 1919, were read and 
approved. 

letter from Mr. Schwendener was read, stating that 
Bacus, City Building Inspector, desired the advice and co-operation 
the Association the matter building regulations and laws. After 
discussion Messrs. Thomas and Schwendener, the matter was 
referred, motion, duly seconded, the Board Directors with. 
power create permanent committee co-operate and advise with 
the Chief Building Inspector. 

The Secretary presented letter from Mr. Grunsky, San 
Franciseo, Cal., calling attention the efforts being made create 
National Board Public Works, and stating that the bill before 
Congress needs the urgent support every engineer, the engineers 
California being expected contribute 900 toward fund $100 000 
used forwarding the creation such National Board. 

discussion Messrs. Hawgood and Beanfield, motion, 
duly seconded, the Board Directors was authorized prepare 
resolutions sent all Senators and Representatives ‘and circu- 
larize the Association for financial ‘assistance. 

Resolutions from the Directors the San Francisco Association, 
the Joint Committee the Technical Societies Los Angeles, and 
the Joint Council Engineering Societies San Francisco, addressed 
Governor Stephens, relative filling vacancy the California 
State Water Commission, were read, and, motion, duly seconded, 
the Board Directors was authorized draw suitable resolutions 
forwarded the Governor. 

Mr. Howell the attention the Association the 
proposal the County Health Officer, Dr. Pomeroy, relative the 
desirability having the Supervisors create County Board 
Sanitary Engineers. motion, duly seconded, President Anderson 
appointed Messrs. Woodard, Reed, and Dessery, Advisory Sanitary 
Committee meet with Dr. Pomeroy. 
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President Anderson gave preliminary account the meeting the 
Conference Committee Montclair, J., the work the Com- 
mittee Development. 

The reports the various Sub-Committees were made by: 

Mr. Bowen, for the Sub-Committee External Relations, 
with discussion Messrs. Bowen, Howell, Anderson, and Beanfield. 

Mr. Bates, for the Sub-Committee Internal Relations, with 
discussion Messrs. Anderson, Bates, Hawgood, Sheibley, and Thomas. 

Professor Thomas, for the Sub-Committee Technical Activ- 
ities, with discussion Messrs. Anderson and Reed. 

Mr. Moody, for the Sub-Committee Relation Public 
with discussion Mr. Anderson. 

President Anderson then made detailed report the Montclair 
meeting the Conference Committee, consisting three members 
from each the Founder Societies and representative Engineering 
Council, which meeting approval was given the National Engi- 
neering Council and State Council. 

motion, duly seconded, vote thanks was tendered the mem- 
various Sub-Committees the Association for their efforts 
and help. 

motion, duly seconded, rising vote thanks was given Presi- 
dent Anderson for his untiring efforts and accomplishments for the 
Committee Development. 

motion, duly seconded, the reports the Sub-Committees were 
approved and adopted the sentiments the Association for President 
Anderson present the Committee Development. 

Adjourned. 


October 15th, 1919.—The meeting was called order M., 
Christopher’s Cafe; President George Anderson the chair; 
Dessery, Secretary; and present, also, members and guests. 

The minutes the meeting September 10th, 1919, were read 
and approved. 

letter from Mr. Kemp, Chairman the Building Ordi- 
nance Revision Committee the Los Angeles Chamber Commerce, 
was read, and, motion, duly seconded, was referred the Committee 
Building Laws and Regulations the Association. 

The Secretary read letter and resolution from the Pittsburgh 
Association, calling the Committee Classification and Compen- 
sation Engineers Engineering Council, complete its labors 
and make its report available engineers engaged public work 
while the annual appropriations are being considered the various 
authorities. motion, duly seconded, the correspondence was 
ordered filed. 


The attention the members present was called notice 


‘the 106th regular meeting the Colorado Association, which contains 


interesting sidelight the difficulties encountered Colorado with 
the Engineers’ License Law, now effective there, and its unsatisfactory 
operation. 

Mr. Wilkie Woodard, Chairman the Sanitary Committee, re- 
ported the results conferences with the County Health Officer. 
motion, duly seconded, was decided that, the future, this 
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‘Committee will merged with similar committee the Tech- 
nical Societies, co-operate with this latter committee. 

Mr. Samuel Storrow called the attention members the Asso- 
ciation the City Planning Commission, and suggested that 
committee appointed from the Association. The suggestion was 
made that committee from the Joint Technical Societies would 
more effective, and, motion, duly seconded, was decided hold 
the appointment such committee abeyance. 

Mr. Leeds addressed the meeting Universal Military 
Training, and presented resolution that committee seven mem- 
bers appointed report the Association the subject. After 
Messrs. Woodard, Storrow, Trask, and Anderson, the 
‘resolution, motion, duly seconded, was adopted, and President An- 
derson was instructed appoint the committee. 

Treasurer Ralph Reed reported the receipt $62 from members 
toward the campaign for the National Department Public Works. 

paper Messrs. Tait and Willis Jones, entitled 
“Spreading Flood Waters Related Flood Control,” was pre- 
sented, and the subject was discussed Messrs. Sonderegger, Jones, 
Barnard, Code, Pratt, Storrow, Sopp, Trask, and Strong. The dis- 
proved such interest that was that the Pro- 
-gramme Committee continue early date. 


President Anderson presented excerpts from the the 
Development. 


Adjourned. 


November 12th, 1919.—The meeting was called order 
chair; Dessery, Secretary; and present, also, members and 
guests. 

The minutes the meeting October 15th, 1919, were approved 
printed the Bulletin for November, 1919. 

Mr. Leeds, Chairman the Committee “Universal Mili- 
tary Training” presented the report that Committee, and, 
motion, duly seconded, the report was approved and adopted. 

Vice-President Dennis and Mr. Harry Hawgood called the atten- 
tion the members the final report the Committee Develop- 
ment the Society and the necessity careful study thereof the 

Mr. Hawgood addressed the meeting briefly relative the next 
Annual Convention the Society, which held District 
‘No. 11, June, 1920, and, unanimous vote 
present, Los Angeles was chosen the place for the Convention 
meeting. 

motion, duly seconded, Vice-President Dennis appointed the 
following members “Committee Ways and Means 1920 Con- 

continuation the “Flood Control” studies, Mr. Hawgood 
presented paper entitled “Cost Flood Damage and Economic 
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Relations,” which was discussed Messrs. Robinson, Barnard, Glass, 
Reed, Dennis, Olmsted, Allin, Leeds, Sawyer, Sheibley, and Dessery. 
motion, duly seconded, County Flood Control Engineer Regan 
and his Assistant, Mr. Glass, were thanked for copies the “Flood 
Control Report” presented the Association. 
Adjourned. 


Spokane Association, Organized 1914. 


Harold Doolittle, President; Charles Davis, Secretary, City 
Engineer’s Office; Spokane, Wash. 

The regular meetings the Association are held the second 
Friday each month, except July and August. The hour and place 
meeting are not fixed, but this information will furnished 
application the Secretary. 

Visiting members are invited attend the meetings. 


Texas Association, Organized 1913. 


Hans Helland, President; Secretary, Dure Building, 
Dallas, Tex. 


Utah Association, Organized 1916. 


Villadsen, President, 304 Dooly Bldg., Salt Lake City, Utah. 

The Annual Meeting the Association held the first Wednes- 
day April. The time other meetings not fixed, but this infor- 
mation will furnished application the President. 


MINUTES MEETINGS 
SPECIAL COMMITTEES 
REPORT UPON ENGINEERING SUBJECTS 


Special Committee Codify Present Practice the Bearing Value 
Soils for Foundations, etc. 


September 25th, 1919.—The meeting was called order Society 
Headquarters. Present, Robert Cummings (Chairman), 
Meem, and Haines (Secretary pro tem.). 

The meeting was devoted review the past work the Com- 
mittee, with view resuming active work. 

The manner classifying soils was discussed, and was agreed 
that certain modifications should made, order make the classifi- 
catioh more adaptable the use engineers, regrouping certain 
headings. 

The list popular definitions classes soils, compiled Mr. 
Haines, with modifications suggested Mr. Cummings, was presented, 
and was decided wait for final decision the technical defini- 
tions and present both classes definitions the Society together. 

Mr. Cummings reported that the work the Bureau Standards, 
under the direction Dr. Griffiths, conjunction with the work the 
Soils Committee, was practically suspended present. 

Mr. Haines promised present December 1919, form for 
publication, the drawings the practical soils testing machine. 
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diagram showing the allowable loads different soils, being the 
mean values large number building codes different cities, was 
presented, and was agreed that should included the report 
the Committee for the year, being interest the Society. 

The list ways which soil foundations give trouble was further 
and was decided submit Mr. Hazen’s revised list all 
members the Committee for further comments. 


Spécial Committee Stresses Railroad Track 


March 1919.—The meeting was held Chicago, Present, 
Burton, Charles Churchill, Cushing, George Kittredge, 
Gennett, Jr. (representing Robert Hunt), and Mr. Bronson (repre- 
senting Dr. Dudley, member the Committee the Amer- 
ican Railway Engineering Association). 

The Chairman made report the work done tests the 
effect counter-balance the Illinois Central Railroad and the 
action ties the Central Railroad and the Chicago, Mil- 
waukee, and St. Paul Railroad. 

After general discussion the progress the work and 
future plans, was agreed hold meeting after the material 
hand had been put form for presentation the Committee. 


October 27th-28th, 1919.—The meetings were held Chicago, 
Gennett, Jr. (representing Robert Hunt), Jenkins, 
Safford, Willoughby, and Mr. Bronson (representing Dr. 
Dudley). There were present, also, Messrs. Enger, 
Ensign, and who had been engaged the testing work. 

The tentative draft the Second Progress Report the Com- 
mittee was discussed detail, and modifications were made. 

motion, duly seconded, the Chairman was authorized prepare 
the introductory matter and present the report the Society and 
the American Railway Engineering Association progress report 
the Committee. 

Plans for future work were also discussed. 


PRIVILEGES ENGINEERING SOCIETIES 
EXTENDED MEMBERS THE 
AMERICAN SOCIETY CIVIL ENGINEERS 


Members the American Society Civil Engineers will wel- 
come the Reading Rooms and the meetings many engineering 
societies all parts the world. list such societies will 
found pages and the Year Book the Society for 1919. 
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NEW BOOKS* 


(From September 1st December 1919) 


The statements made these notices are taken from the books 
themselves, and this Society not responsible for them. 


DONATIONS ENGINEERING SOCIETIES LIBRARY 
PAPERS THE DESIGN ALTERNATING CURRENT MACHINERY. 


Hawkins, Smith and Neville. Lond. and Y., 
Sir Isaac Pitman and Sons, Ltd., 1919. 392 pp., illus., pl., tab., 
in., cloth: shillings. 


Originating out many discussions technical subjects, the papers here col- 
lected find connecting link their common purpose, which deal scientifically 
and practically with problems arising the design alternating-current machinery. 
The point view throughout that the practical designer. Contents: Notes the 
Theory and Design Alternating-Current Generators; The Flux Wave-Form the 
Turbo-Alternator with Cylindrical Rotor; Magnetic Calculations for Tapered 
Notes the Theory and Design the Polyphase Induction Motor. 


THE PRINCIPLES ELECTRIC WAVE TELEGRAPHY AND TELEPHONY. 


Fleming. 4th Edition. Lond. and Y., Longmans, Green 
and Co., 1919. 707 pp., illus., pl., tab., in., cloth. $14.00. 


Dr. Fleming’s well-known treatise has been again revised additions which 
bring date, while antiquated matter has been deleted order that the 
volume might not become unwieldy. The book statement principles rather 
than full account actual apparatus, and intended provide comprehensive 
view the subject, particularly with regard its scientific side, and that part 
which concerned with quantitative measurements and the underlying theory. 


PRACTICAL WINDINGS ALTERNATING-CURRENT MACHINERY. 


Herbert Wickman. Milwaukee, The Author. pp., 
in., paper. $1.00. 


This pamphlet intended give the necessary information armature 
winders, without mathematical calculations theoretical discussions. Directions for 
winding, reconnecting for other voltages, changing the windings from one phase 
another, are given. 


PRINCIPLES DIRECT-CURRENT MACHINES. 


Alexander Langsdorf. (Electrical Engineering Texts.) 
Edition. Y., McGraw-Hill Book Company, Inc.; Lond., Hill Pub- 
lishing Company, Ltd., 1919. 460 pp., 314 illus., in., cloth. $4.00. 


This book has been prepared place before students electrical engineering 
reasonably complete treatment the fundamental principles underlying the 
design and operation all types direct-current machinery. Instead attempting 
touch the “high the whole field direct-current engineering, attention 
has been concentrated certain important features which are ordinarily dismissed 
with brief mention, but which, the author believes, are vital thorough grasp 
the subject. The present edition has been thoroughly revised and enlarged 
accordance with the results experience the use the book. 


ELEMENTS RADIO-TELEGRAPHY. 


Ellery Stone, Y., Van Nostrand Co., 1919. 267 pp., 
125 illus., pl., in., flexible cloth. $2.50. 


This book, the instructor the United States Naval Radio Station, San 
Diego, Cal., was written primarily for use instruction that school; believed, 
however, that will helpful other schools and for self instruction. The 
physical, rather than the mathematical presentation, the subject used. 
knowledge physics and mathematics not necessary. Prominence given the 
development the subject illustrated patents. 


*Unless otherwise specified, books this list have been donated the publishers. 
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MARINE GAS ENGINES: 


Their Construction and Management. Carl Edi- 


tion. Y., Van Nostrand Co., 1919. 186 pp., 102 illus., in., 
flexible cloth. $2.00. 

This volume small manual convenient size, intended for those who 
desire systematic presentation the principles operation and construction 
the standard types marine gas engines, from practical, rather than theoretical 


point view. The present edition has been revised conform with current prac- 
tice, and material oil and Diesel engines has been added. 


AIR 


Notes and Examples. Capt. Card. Y., Longmans, 
Green Co.; Lond., Edward Arnold, 1919. illus., tab., map, 

elementary textbook navigation for airplane pilots, which presents the 


methods and the course instruction used training the officers the British 
services. 


CHILTON TRACTOR INDEX, JULY, 


Published Semi-Annually the Chilton Co., Phila. 500 pp., 
in., paper. $1.00. 

This volume directory the American tractor industry, which, the 
editors state, they have attempted present all the information useful the 
industry whole. includes descriptions power farm machinery, illustrated 
descriptions and specifications tractors and farm implements, and directories 
manufacturers implements, tractors, parts, and accessories. 


AUTOMOBILE AND GASOLINE ENGINE ENCYCLOPEDIA. 


Dyke. 10th Edition. Louis, The Author (copyright, 
1919). 940 pp., illus., in., cloth. $5.00. 

difficult imagine any topic connected with the use repair auto- 
mobiles, which not discussed this comprehensive volume for repairmen and 
operators. Theoretical considerations are omitted, but immense amount prac- 
tical information supplied concise, definite form, illustrated numerous draw- 


ings and charts. addition passenger automobiles, the volume treats trucks, 
tractors, motorcycles, and airplanes. 


STEAM TURBINES: 


Practical and Theoretical Treatise for Engineers and Students, 
Including Discussion the Gas Turbine. James Ambrose Moyer. 
4th Edition, Revised and Enlarged. Y., John Wiley and Sons, Inc.; 
Lond., Chapman and Hall, Ltd., 1919. 496 pp., illus, diag., tab., 
folded chart, in., cloth. $4.00. 

This edition differs from the preceding ones containing fuller discussions 
the methods governing, the calculation the strength disk type blade wheels, 
and recent developments marine practice. The text whole has also been 
revised. The general purpose the volume provide the designer, operator, 


manufacturer steam turbines with concise manual information, based 
practical experience. 


THE GASOLINE AUTOMOBILE. 


Prepared the Extension Division the University Wisconsin, 
George Hobbs and Ben Elliott. Edition, Completely 
Revised Ben Elliott and Earl Consoliver. Y., McGraw- 
Hill Book Co., Lond., Hill Publishing 1919. 483 pp., 
illus., pl., in., cloth. $3.00. 

Developments automobile practice during the past four years have necessi- 
tated changes this popular textbook. addition the necessary revision, the 
book has been rewritten, and enlarged the inclusion several new chapters. 
doing this, the authors have provided work the fundamental principles 


automobile design, construction, and operation for the instruction who 
Tepair, sell, otherwise have with motor cars. 
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CATALYSIS INDUSTRIAL CHEMISTRY. 


Henderson. Lond. and Y., Longmans, Green 
1919. 202 pp., cloth. $3.25. 


This, the latest volume the series Monographs Industrial Chemistry 
which being published under the editorship Sir Edward Thorpe, 
present broadly the present knowledge the phenomenon which treats. The 
book reviews the existing literature catalysis, paying particular attention the 
many and varied applications now used industry. The author hopes that will 
also suggest the desirability further investigations. 


COMMERCIAL OILS: VEGETABLE AND ANIMAL; 


With Special Reference Oriental Oils. Laucks. Y., 
John Wiley and Sons, Inc.; Lond., Chapman and Hall, Ltd., 1919. 
pp., 5in., cloth. $1.25. 


This book intended give men without technical training, who are the 
oil trade, the technical data and information required every-day dealings, con- 
cise form. The various commercial oils are listed. For each are given the sources, 
uses, and the chemical characteristics. values have been col- 
lected from the standard texts, supplemented, particularly regard Oriental oils, 
the results obtained the author’s laboratory. 


OXY-ACETYLENE WELDING MANUAL. 


Lorn Campbell, Jr. (Wiley Engineering Series.) Y., John 
Wiley Sons, Inc.; Lond., Chapman Hall, 1919. 154 pp., 

instruction book for beginners the officer charge welding instruc- 
tion the Ordnance Department, The work confined shop practice, 


and intended provide systematic, standardized method instructing, adapted 
class use, and reference book the shop. 


IRON AND STEEL: 


Treatise the Smelting, Refining, and Mechanical Processes 
the Iron and Steel Industry, Including the Chemical and Physical 
Characteristics Wrought Iron, Carbon, High-Speed and Alloy Steels, 
Cast Iron, and Steel Castings, and the Application These Materials 
Machine and Tool Construction. Erik Oberg and Franklin 
Jones. Y., The Industrial Press; Lond., The Machinery Publishing 
Co., Ltd., 1918. 328 pp., illus., in., cloth. $2.50. 

This volume, the authors state, not intended treatise for metallurgists 
and those engaged the manufacture iron and steel, but textbook for 
students technical schools and those engaged mechanical engineering and 
machine building. book provides for these broad, general survey the 


industry, with definite practical information the various commercial grades and 


forms iron and products, and the particular class service for which each 
suitable. 


FOUNDRY PRACTICE: 


Textbook for Molders, Students, and Apprentices. 
Palmer. Edition. Y., John Wiley Sons, Inc.; Lond., Chapman 
Hall, Ltd., 1919. 390 pp., illus., tab., cloth. $3.00. 


This volume intended primarily for purposes instruction, rather than 
treatise for experienced foundrymen. The various types moulds are explained, 
and illustrations the different practices are given. Cupola and air-furnace prac- 
tice, foundry equipment, and methods mending and cleaning castings are also dis- 
cussed. This edition has been enlarged the inclusion methods for casting and 
moulding number additional articles, such engine cylinders, propellers, lathe 
beds, and large kettles. 
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THE METALS THE RARE 


Spencer. Lond. and Y., Longmans, Green Co., 1919. 
279 pp., diagrams, tab., in., cloth. $4.50. 


This volume supplies review our knowledge these metals, which their 
occurrence, separation, compounds, and uses are described. extensive list 
references included, which contains, the author believes, all the important papers 
published the subject, well most those lesser importance. 


THE PHYSICAL CHEMISTRY THE METALS. 


Rudolph Schenck. Translated and Annotated Reginald 
Dean. Y., John Wiley and Sons, Inc.; Lond., Chapman 
Hall, Ltd., 1919. 239 pp., illus., tab., in., $3.00. 


This volume the outcome course lectures delivered the Technischen 
Hochschule Aachen before the engineers the district. The purpose the 
lectures was show the use chemical statics and explain the applications 
physical chemistry the study smelting operations and metallurgical processes. 
The translator has made additions the original text when necéssary and has 
revised the numerical data agree with the accepted values. 


THE ANALYSIS MINERALS AND ORES THE RARER ELEMENTS; 


For Analytical Chemists, Metallurgists, and Advanced Students. 
Ltd.; Phila., Lippincott Co., 1919. 239 pp., tab., in., cloth. 
shillings. (Gift Lippincott Co.) 


This practical laboratory guide for those interested the determination 
the so-called rare elements, and the first work, the authors state, which the 
complete analysis the minerals these elements has received systematic treat- 
ment. The methods have been selected from various authorities, supplemented when 
necessary methods devised the authors. Full details are given each case. 


FIFTY YEARS IRON AND STEEL. 


Joseph Butler, Jr. Cleveland, The Penton Press, 1919. 145 
pp., por., in., leather. (Gift Author.) 


This volume one special edition, limited 100 copies, address 
delivered before the American Iron and Steel Institute 1917, which the author 
gives his personal reminiscences the development iron and steel making, 
observed during active participation the industry Ohio, which began 
1857. this are added some brief data the early history iron and steel, 
and chapter the activities the American iron manufactures during the great 
war. The volume profusely illustrated with portraits men note the 


industry. 


THE STRATEGY MINERALS: 


Study the Mineral Factor the World Position America 
War and Peace. Edited George Otis Smith, with Introduction 
Franklin Lane. and Lond., Appleton Co., 1919. 372 


The part played minerals the World War and their share reconstruc- 
tion are discussed this volume group geologists the Government service. 
The strategic value mineral resources the United States the larger re-organi- 
zation peace taken up, along with the problems their utilization and con- 
servation. Contents: International Relations and Economic Minerals; The Shipping 
Crisis; Mineral Fuels; Tendencies Power Iron and Its, Associates 
Copper; Lead and Zinc; Minor Metals; Minerals the Chemical Industries Other 
Industrial Minerals; Position the United States Among the Nations; Case 
National Dependence; Germany; Look Ahead; War-Time Control Minerals. 
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ASBESTOS: 


From Mine Finished Product. Y., Asbestos and Mineral Cor- 
poration, 1919. 194 pp., pl., in., cloth. 


collection sixty photographs asbestos minerals, mines, and manufactur- 
ing plants, forming pictorial presentation the mining raw asbestos,and its 


into finished goods. Brief explanatory notes accompany the illustra- 
ons. 


OSMOTIC PRESSURE. 


Alexander Findlay. Edition. Lond. and Y., Longmans, 
Green and Co., 1919. 116 pp., illus., tab., in., cloth. $2.15. 


The author this monograph gives account the theories osmotic 
pressure, the methods determining it, and the general theory solutions. 
extensive bibliography included. preparing this new edition, account has been 
taken the results obtained investigators during the past six years. 


Astronomical Observations, Gravity Measurements, and 
Method Least Squares. George Hosmer. Y., John Wiley 
Sons, Inc.; Lond., Chapman Hall, Ltd., 1919. 368 pp., illus., tab., 
cloth. $3.50. 


The author has endeavored produce textbook adapted course 
moderate length, which would make clear the underlying principles and emphasize 
the theory well the details field work. The methods observing and com- 
puting given are consistent with the practice the Coast and Geodetic Survey. 


OPPORTUNITIES CHEMISTRY. 


Ellwood Hendrick. and London, Harper and Brothers, 
1919. 102 pp.,8 boards. cents. 


This little volume attempts explain the relation chemistry our activities 
general and the usefulness chemical knowledge various walks life. 


serve introduce the subject those considering its possibilities pro- 
ession. 


THE CONDENSED GHEMICAL DICTIONARY: 


Reference Volume for All Requiring Quick Access Large 
Amount Essential Data Regarding Chemicals, and Other Substances 
Used Manufacturing and Laboratory Work. Compiled and Edited 
The Editorial Staff the Chemical Engineering Catalog. Y., 


The Chemical Catalog Company, Inc., 1919. 525 pp., in., cloth. 
$5.00. 


This volume has been prepared meet the need for concise summary the 
properties chemicals, which felt exporters, brokers, purchasing agents, 
manufacturers, and others who require quick access information chemical 
products. The arrangement the book alphabetical. The information given 
includes variant names, formulas, color and properties, constants (boiling and melt- 
ing points, specific gravity, etc.), derivation, method purification, grades obtain- 
able, containers, uses, fire hazard, and shipping regulations. Substances made 
America are indicated. The volume fully cross-indexed, and includes number 
useful tables weights and measures, thermometric scales, etc. dyes 
are omitted. While the compilers state that attempt has been made 
exhaustive, but merely give the outstanding facts concerning the chemicals ordi- 
narily met commerce, approximately 000 substances are included. 


INSTRUCTORS AND ADVISERS. 


Meron. Y., Audel Co, (copyright, 1918). 
vol. and portfolio, cloth. $7.00. 


The author endeavors present concisely and clearly the results his experi- 
ence the installation, organization, and operation plants, with the 
object showing, comparison and illustration, methods for increasing output and 
reducing expenses. Contents: Vol. Layouts and Equipments for Factories; Vol. 
Common Sense Working Methods Factories; Vol. The Human Element 
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THE OUTLOOK FOR RESEARCH AND INVENTION: 


With Appendix Problems Awaiting Solution. Nevil 
Monroe Hopkins. Y., Van Nostrand Company, 1919. 241 
pl., por., in., cloth. $2.00. 


The object this book stimulate more general interest American 
research, indicate its necessity this time, explain the educational require- 
ments for research workers, and point out the ways which such work done 


present. Appended the volume list suggested lines 


PRACTICAL MATHEMATICS FOR HOME STUDY: 


Being the Essentials Arithmetic, Geometry, Algebra, and Trig- 
onometry. Claude Irwin Palmer. Y., Book Co., 


Lond., Hill Publishing Co., Ltd., 1919, 493 pp., illus., tab., 
in., cloth. $3.00. 


During the past fifteen years the author has taught mathematics the evening 
school the Armour Institute classes men engaged practical 
pursuits various kinds. For this purpose course instruction was published 
four volumes, which has now been arranged one volume, with particular reference 
the needs home students. the present edition, few new topics have been 
added, together with many solutions problems. The book includes arithmetic, 
geometry, algebra, logarithms, and trigonometry. intended for adult students, 


and the three thousand exercises and problems are selected illustrate actual 
practical problems. 


FOREST PRODUCTS: 


Their Manufacture ‘and Use, Embracing the Principal Commercial 
Features the Production, Manufacture, and Utilization the Most 
Important Forest Products Other than Lumber, the United States. 
Nelson Courtlandt Brown. Y., John Wiley and Sons, Inc.; 
Lond., Chapman and Hall, Ltd., 1919. 471 pp., 120 illus., pl., tab., 
in., cloth, $3.75. 


The object this book provide brief account the chief commercial 
features involved the manufacture and use such products wood pulp and 
paper, tanning materials, veneers, cooperage, naval stores, distilled products, char- 
coal, maple sugar and syrup, dye woods, rubber, cork, excelsior, shingles, mine 
timbers, etc., which will serve text for students and book reference. 
The volume reviews field which, the author states, but little has been written 
American practice. Brief bibliographies are appended the chapters. 


MANUAL PHYSICAL MEASUREMENTS. 


Anthony Zeleny and Henry Erikson. 4th Edition. 261 pp., 
129 illus., tab., in., cloth. $2.00. 


This manual outline the laboratory course given students general 
physics the University Minnesota. One hundred and thirty-three experiments 
are included. Directions for assembling the apparatus and performing the experi- 


are given. Appendixes give the mathematical tables needed users the 
ook. 


RETAINING WALLS: 


Based Entirely the Theory Friction. Pedro Dozal. Done 
into English Mulleady. Buenos Aires, Rosas, 1918. 
161 pp., illus., in., cloth. Author.) 


The author presents general theory regard the static pressures acting 
plane cutting unbounded coherent, incoherent, liquid mass equilibrium, 
and its application for the calculation the pressures retaining walls. The 
theory advanced differs from those presented Rankine and other students the 
subject and gives notably different results. 
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APPLIED MECHANICS: 


Y., John Wiley and Sons, Lond., Chapman Hall, Ltd., 1919. 
556 pp., illus., in., cloth. $3.75. 


Vol. this textbook, treating statics and dynamics, appeared years 
ago. The present volume, treating the strength materials, covers the funda- 
mentals this subject, taught the Engineering Departments the Massa- 
chusetts Institute Technology, far they are required the study 
structural and machine design and the ordinary problems engineering practice. 


TRAITE MECANIQUE RATIONNELLE: 


Vol. Statique—Dynamique Point. Paul Appell. 4th Edi- 


tion. Paris, Gauthier-Villars Cie., 1919. 619 pp., in., paper. 


The treatise which this book forms the first volume comprehensive one, 
covering the course given for many years the Faculté des Sciences Paris. The 
first volume includes the theory vectors, statics, and the dynamics particles. 
The present edition has been thoroughly revised and references recent writings 
the subject have been added. previous knowledge mechanics assumed. 
The work designed give thorough understanding present knowledge 
mechanics those studying the subject preparation for engineering career. 


CONCRETE-STEEL CONSTRUCTION 


Part Buildings: Treatise Upon the Elementary Principles 
Design and Execution Concrete Work Buildings. 
Henry Eddy and Turner. Edition. Minneapolis, 


$10.00. 


The authors this volume believe that the fundamental principles underlying 
the theory reinforced construction are not generally understood engineers, and 
that the methods computation applied bending moments common use are 
erroneous. Their book presents what they believe the correct analysis the 
bending and twisting moments present columns and flat slabs, method founded 


the manner distribution the vertical shears that transmit the loading 
the supports. 


AUTOMATIC SPRINKLER PROTECTION. 


Gorham Dana. Edition. Y., John Wiley and Sons, 


Lond., Chapman and Hall, Ltd., 1919. 456 pp., illus., in., cloth. 
$3.50. 


The author this volume has attempted cover the subject such way 
that his book may serve textbook for students and also reference book for 
experienced engineers. Starting with historical summary the, development 
the art, then describes the tests and characteristics sprinklers, installation 
rules, layouts, valves, supervisory systems, etc. Appendix lists all types 


which information available and summarizes more than 6000 tests various 
sprinklers. 


HAND-BOOK FIRE PROTECTION. 


Everett Crosby, Henry Fiske, and Walter Forster. 6th 
Edition. Y., Van Nostrand Company, 1919. 757 pp., illus., tab., 


This work has long been standard reference book for insurance engineers and 
inspectors, which those methods fire protection which have crystallized into 
good practice are collected and presented concisely. The present edition has been 
enlarged new chapters and illustrations, and has been carefully revised. 
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PRINCIPLES REINFORCED CONCRETE CONSTRUCTION. 


Turneaure and Maurer. Edition, Revised and 
Enlarged. Y., John Wiley and Sons, Chapman and 
Hall, Ltd., 1919. 485 pp., illus., diag., tab., cloth. $3.75. 


Like former editions, this work intended “to present systematic manner 
those principles mechanics underlying the design reinforced concrete; 
present the results all available tests that will aid establishing coefficients 
working stresses; and give such illustrative material from actual designs will 
serve make clear the principles involved”. the present edition, the material 
has been considerably amplified and rearranged. Separate chapters have been 
devoted the theory flexure; bond and shear; and the design beams. The 
experimental data have been reviewed. new chapter flat slabs has been added, 
and the chapter building construction extended. 


DONATIONS THE READING ROOM 
DESCRIPTIVE GEOMETRY. 


Adam Millar, Edward and Lorraine J.. Markwardt. 
Madison, Wis., The Authors, 1919. 161 pp., illus., 
cloth. $2.00. (Gift Tracy and Kilgore, Printers.) 


preparing this text, the authors, stated, have endeavored present the 
subject simple, logical manner and close conformity commercial drafting 
practice, well develop the student the faculty visualizing magnitudes 
space. These objects have been attained omitting the ground line, thus con- 
centrating the student’s attention the object magnitude space and not 
the planes projection, presenting the subject the third quadrant, practiced 
drafting rooms, and the extensive use views other than top, end, front 
views, order train the student’s visualizing powers. The text also includes 
system miniature layouts for blackboard work and co-ordinate system pre- 
senting problems for drafting-room work. 


FIELD ENGINEERING 


Handbook the Theory and Practice Railway Surveying, 
Location, and Construction. William Searles. 18th Edition, 
and Enl. William Searles and Howard Chapin Ives. Y., 
John Wiley Sons, Inc.; Lond., Chapman Hall, Limited, 1919. 
vol. 148 illus., plates, tab., in., morocco. $3.00. 


The first edition this book was issued 1880, and, the preface that 
edition, the author states that his object was present the general subject rail- 
way field work progressive and logical order for the benefit beginners, 
classify the problems for ready reference, discuss the important practical ques- 
tions, use uniform and systematic notation, express the resulting formula 
every problem the shape best adapted convenient numerical computation, and 
furnish variety useful tables adapted the wants the field engineer. 
Changes have been made the various editions through which the book has passed, 
and the text has been re-arranged and many omissions, well additions new 
and up-to-date matter, have been made, but the object the book, stated the 
preface the first edition, still comply with the need for handbook for the 
railroad engineer the field and the student railway practice. The present 
edition includes, new matter, the American Railway Engineering Association 
spiral, with explanation its application practice. 


THE DESIGN WALLS, BINS AND GRAIN ELEVATORS. 


_By Milo Ketchum. Edition, Rev. and Enl. Y., McGraw- 
Hill Book Company, 1919. 556 pp., 304 illus., folding plates, 
tab., cloth. $4.00. (Gift Author.) 

The author’s purpose, stated, has been present systematic analysis 
the stresses due granular materials, together with discussion the principles 


design and the details structures which contain such materials, with costs. 
Much new matter has been added, which includes data the economic design 
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reinforced concrete retaining walls, formulas for wedge-shaped reinforced concrete 
beams and for calculating the load bin walls and the unit pressures Airy’s 
solution, calculations pressures sand boxes, and fully worked out problems 
the design retaining walls and bins. The report the American Railway 
Engineering Association the design retaining walls also included, the adop- 
tion which, stated, has defined, for the first time, standard practice for 
retaining walls and abutments. The Appendices include specifications for reinforced 
concrete, stone masonry, and steel construction. 


HYDROLOGY: THE FUNDAMENTAL BASIS HYDRAULIC ENGINEERING. 


Daniel Mead. Y., McGraw-Hill Book Company, Inc.; 
Lond., Hill Publishing Co., Ltd., 1919. 647 pp., 352 illus., tab., 


Lack knowledge the fundamentals hydrology and the importance 
hydrological factors has been responsible, the author believes, for more failures 
hydraulic engineering projects than defects structural design. assist 
removing this ignorance has here set down some the more important facts 
and principles, omitting everything that his long experience has not shown 
practical importance. Carefully selected lists references are appended tach 
chapter, enable readers complete their study any phase the subject, which 
has not been sufficiently treated within the limits the book itself. 


MEMBERSHIP 
(From September 5th December 3d, 1919) 
ADDITIONS 


MEMBERS Date 
Membership. 
Davies, Inc., Church St., Room 1939, 
WARREN Senior Civ. Engr., Inter- 
state Commerce Comm., Bureau Valuation, Pacific 


Dist., 731 Wells Fargo Bldg., San Francisco (Res., 


5839 Birch Court, Oakland), Sept. 1919 
BERTIN, RENE LEON. Care, White Constr. Co., Madison 
1777 Noble Ave., Bridgeport, Oct. 14, 1919 
Sept. 1919 
BLACKWELL, JAMES Archt., 1112 Harvard Ave., 
ern Pacific Railroad, St. Paul, Oct. 14, 1919 


ayton, Ohio 
Sept. 1919 
Bldg. Dept., City Omaha (Res., 1919 
6719 Florence Boulevard), Omaha, Nebr. 
BURNELL, EUGENE DICKINSON, Constr. Engr., 
Adams, Evans Co., Church St., New 


County Surv., Sacramento County, Box 


CAHILL, JAMES Structural Engr.; 
Civ. Engr. and Supt. Great 
Lakes Dredge Dock Co., 104 South 


Mar. 31, 1908 


919 

1792 Princeton Assoc. Mar. 14, 1916 
Ave., St. Paul, Minn................. 15, 1919 


Purchase, Storage and Eng., Statistics Branch, Gen. 

Staff, Room 355, Office, Chf. Staff, State, War, and 

CHRISTHILF, Engr., Quinlan Robertson, 
Baltimore, Md. 


Cor. Ave. and Sycamore Rd., 
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MEMBERS (Continued 


Rogers Constr. Co., 875 Old Colony Assoc. 
CLARKE State Highway Assoc. 
Engr., Carson City, Nev.............. 


CovELL, VERNON Deputy County Engr., 
Allegheny County, Room 301, Court 
House, 

Office, 725 Central Bldg., Los Angeles, Cal.......... 

CRONHOLM, FREDERICK Gen. Supt., River Assoc. 
Div., Imperial Irrig. Dist., Andrade, Cal. 

FRANK EZEKIEL. Gen. Delivery, Dallas, Tex.. 

Chf. Engr., Twin Falls 
North Side Land Water Co., Jerome, Idaho...... 

Engr. Office, Bankers Trust Bldg., 

DAWLEY, WALTER MANVILLE. Engr., Land and Tax Dept., 
Erie R., Sylvan St., Rutherford, J........ 

CLARKSON ALcoTT. Asst. Vice-Pres. and Secy., 
The Rail Joint Co., Broadway, Room 3124, New 

Downs, WILLIAM Div. Engr., West Virginia State 
Road Comm., Euclid Ave., Morgantown, Va.. 

306 Sellwood Bldg., Duluth, 

Veatch), 507 Interstate Bldg., Kansas Assoc. 

Epy, JoHN Chf. Engr., State High- Jun. 
way Comm. Montana, 310 Fifth Ave., 
Helena, Mont 

State Highway Engr., 918 
Commercial Bank Bldg., Raleigh, 


Philadelphia, 


Lewis 320 Widener Bldg., 


Reclamation Service, Denver, Colo...... 
Forrest, THoMAS Epwarp. Junior Engr., Engr. 
Dept., Engr. Office, Portland, Me............ 
FREEMAN, MILTON Res. Engr., Public 
Service Comm., First Dist., Valhalla, 


Assoc. 


Assoc. 


[Society Affairs. 


Date 
Membership. 
Nov. 1907 


Jan. 31, 
Oct. 15, 
May 13, 
Sept. 


Mar. 
Sept. 


Sept. 
July 
Sept. 
Oct. 14, 


14, 
May 31, 
Oct. 15, 


April 14, 


Oct. 14, 


Sept. 
Mar. 
Sept. 


1911 
1919 
1918 
1919 


1906 
1919 


1919 
1912 
1919 
1919 


1919 


1916 
1919 


1919 


1919 
1919 


1919 
1907 
1911 
1919 
1911 
1913 
1919 


1919 
1909 
1911 
1919 
1906 
1907 
1919 


1919 


1909 
1919 


April 
Sept. 
Sept. 
Aug. 31, 
Jan. 
April 
Oct. 
Sept. 
Oct. 14, 
Sept. 


MEMBERS (Continued) 


Asst. Gen. Mgr., Great 
Lakes Dredge Dock Co. (Res., 3852 
North Hamlin Ave.), Chicago, 

GARRIGUES, Div. Engr., Jun. 
Philadelphia Terminal Div., R., 32d 
and Powelton Ave., Philadelphia, Pa... 

GoRMAN, FRANK Designing Engr., Watson Eng. Co., 
1101 Hippodrome Bldg., Cleveland, Ohio 

GREENWAY, JOHN OWEN. Engr., Washington 
Brick, Lime Sewer Pipe Co., 1111 West 
15th Ave., Spokane, Wash 

HALSTEAD, GEORGE Asst. Wil- 
son, 1119 Provident Bank Bldg., Cin- 
cinnati, Ohio 

Structural Engr., Hewitt 
Brown, 5129 Wentworth Ave., Minne- 
apolis, Minn 

Asst. Prof. and 
Associate Prof. Irrig., Univ. Cali- 
fornia, 307 Agricultural Hall, Berkeley, 

Hayes, Chf. Engr., Star 


Electrode Works, Niagara Falls (Res., 

FREDERICK Asst. Engr., Am. Bridge 
Co., Erecting Dept., 962 Kennebec St., Pittsburgh, 

HERSHEY, JOSEPH WILLIAM. Room 510, Columbia Bank 

Hopeson, CAREY VANDERVORT. Chf. Party, Coast 
and Survey, Washington, 

JACKSON, JAMES GRANBERY. 220 Capitol Boulevard, Nash- 
ville, Tenn 

JENSEN, CHRISTIAN PETER. County Surv., 

Fresno, Cal 

Lewis Senior Drainage Engr., 


Archt. Engr., Scott Joy, 
2001 West 39th St., Chicago, Ill 
WALTER Cons. Engr. (Klyce 
Kackley), 721 Fourth and First Na- 


Bank Nashville, Tenn.... 


2628 Munitions Bldg., Washington, D.C. 


Assoc. 


Assoc. 


Assoc. 


Assoc. 


Oct. 
Sept. 


Oct. 
June 


Sept. 


Sept. 


Jan. 
Sept. 


June 
Mar. 


Nov. 


Jan. 
Oct. 
Oct. 
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Date 
Membership. 


1907 
1919 


1905 
1910 
1919 


1919 


1916 
1919 


1911 
1915 
1919 
1904 
1909 
1919 


1905 
1913 
1919 


1915 
1919 


1919 


1919 


1919 


1919 


1911 
1919 


1912 
1919 


1919 


1914 
1919 


1906 
1919 


— 
30, 
15, 
Sept. 
Oct. 15, 
Aug. 31, 
June 16, 
25, 
Nov. 25, 
Oct. 
Jan. 31, 
Oct. 
14, 
Mar. 
Sept. 
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MEMBERS (Continued) 
JAMES Chf. Engr., Railroad Ad- 


ministration, West. Pac. R., 926 Mills 
San Francisco, Cal 


202 Queen and Crescent Assoc. 


New Orleans, 


ERNEST AVERY. Res. Engr., Barge Canal 


Residency No. 474 Madison Ave., Assoc. 


LAMBERT, ByRON JAMES. Head Dept., Struc- 

tural Eng., State Univ. Iowa, Iowa Assoc, 


LINENTHAL, Builder and Constr. Engr. 


(Gascoigne Linenthal, Inc.), Tre- 


mont St., Boston, Mass 
LITTLEFIELD, Myron Chf. Draftsman, McClintic- 
Marshall Constr. Co., Pottstown, 
Bureau Public Roads, 328 East McCarty St., Jef- 
WILLIAM Cons. Engr., Cutler Bldg., 
THomas. State Engr. (Res., 323 Assoc. 
THEODORE. Office Engr., Mo. Pac. R., 
1055 Ry. Exchange Bldg., St. Louis, 
MARTINEZ RENGIFO, CONRADO EUGENIO. Cons. 
Engr. (Conrado Martinez Rolando Assoc. 
No. Vedado), Havana, Cuba 
(Southern Ry.), 1202 Second Ave., West End, Bir- 
MEYER, GROVER JOHN. Chf. Engr., Dept. 
Railroads, Am. Radiator Co., South Assoc. 
Michigan Ave., Room 816, Chicago, 
MILLER, Dist. Engr., Western 
Mo. Pac. R., Room 627, Ry. Exchange Bldg., 
WALTER Div. Engr., Staff Assoc. 


eee 


Morrow, 734 Garfield Bldg., Cleveland, 

EDWARD. Engr., 
Moss, Epwarp. Structural Engr 


126 Liberty St., New York City (Res., 


Douglas Rd., Glen J.).... 


[Society 


Oct. 
May 
Oct. 


Sept. 
Sept. 


Sept. 


Oct. 
Oct. 


Sept. 


Sept. 


Sept. 


June 


Oct. 


Oct. 
Sept. 


Sept. 


Oct. 
June 


June 
May 
Sept. 


Sept. 


May 
Nov. 


Date 
Membership. 


1919 
1910 
1919 


1904 
1919 


1909 
1919 


1913 
1919 


1919 


1919 


1919 
1914 
1919 


1919 


1908 
1919 


1919 


1912 
1919 


1919 
1910 
1919 


1919 


1900 
1919 


15, 
15, 
15, 
16, 
16, 
31, 
25, 


MEMBERS (Continued) 


SIDNEY Div. Engr., R., Kansas 
City, 
Oscoop, MANLEY. Engr., Detroit Bureau Jun. 


Governmental Research, 100 Griswold 


Chartres St., Houston, Tex............ 


General Office, Ry., St. Paul, Minn. ........ 
Francis Amory. Maj., Corps Engrs., 
Grand Central Terminal, New York City 


Jun. 
POWELL, WILLIAM JENNER. County Engr., 
Dallas County, Dallas, Tex............ 


PRENTIS, ASTLEY, JR. Engr. and Underpin- 
ning Foundation Co., 408 West 23d St., New York 
Reitz, HENRY City Engr., City Hall, Assoc. 


REQUARDT, GUSTAV JAEGER. Office 
Norton, Bird Whitman, 616 Munsey 
Bldg., Baltimore, 
Jun. 
RICHMOND, JULIAN, Gen, Mgr. Potdevin Ma- 
chine Co., Brooklyn, 
RICKETTS, ALLAN TOWNSHEND. Asst. Engr., Hill Fergu- 
son, Chestnut St., Wyoming, J.............. 
Ross Asst, Designing Engr., 
Miami Conservancy Dist., Dayton, Ohio. 


SANDERSON, Estimating 
Engr., Boston Bridge Works, 
Winter St., Boston, 
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Date 

Membership. 
Sept. 1919 
Dee. 31, 1913 
1915 
Oct. 15, 1919 
1905 
Sept. 1919 
May 31, 1910 
April 14, 1919 
Sept. 1919 
Sept. 1919 
Sept. 1903 
May 1911 
Oct. 15, 1919 
1906 
Sept. 1913 
Oct. 15, 1919 
Sept. 1919 
1915 
Oct. 15, 1919 
Mar. 1914 
Nov. 25, 1919 
Sept. 1905 
May 31, 1910 
Sept. 1919 
Feb. 1904 
Dec. 1907 
15, 1919 
Sept. 1919 
Mar. 1907 
Feb. 28, 1911 
1919 
Sept. 1919 
Feb. 1905 
Sept. 1919 


og 
a 
t 
4 
| 
. 
| 
| 
| 
| 
| 
} 
ps 
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MEMBERS (Continued) 
Engr., Dietrich Pleasant and 
Davis Sts., Baltimore, Md............ 
Roos, Asst. Chf. Engr. Jun. 
and Vice-Pres., Morris Knowles, 
1200 Jones Bldg., Pittsburgh, 


Assoc. 


Duriron Castings Co., Dayton, Ohio.... 
Asst. Engr., San. 
Dist. Chicago, 6753 Lafayette Ave., 
STEVENSON, JAMES CUMMIN. Vice-Pres. and 
Acting Engr., Stevens Co., 
North Michigan Ave., Chicago, 
SULLIVAN, JOHN With Whitaker-Glessner 
5303 Kenmore Ave., Chicago, 
CHARLES Civ. Engr. and Surv. (Sum- 
ner MacMillan); City Engr., Hermosa Beach, 


318 Hellman Bldg., Los Angeles, Cal......... 
TAMMEN, Asst. Engr., Har- 
rington, Howard Ash, 1012 Baltimore 

FREDERIC JACKSON. Dist. Engr., Central. Dist., 
Ry., Box 537, Livingston, 


THOMAS, CHARLES Asst. Engr., Transit 


Constr. Comm., East 45th St., New Assoc. 


York City (Res., 201 Sterling Pl., Brook- 


Constr. Div., Cosmos Club, Washington, C....... 


Starr. Asst. for Lighter-than-Air, 
Bureau Constr. and (Avia- 
tion), Navy Dept., Washington, C... 

TuFEL, Special Engr., Dept. Utili- 
ties, City Cleveland, 1526 East 85th St., Cleve- 

Van Horatio Eng. Dept., Edward 
Ogden, 147 Cedar St., New York City (Res., 

MARSHALL. Pres. and Mgr. Mines, Rum 
Creek Collieries By-Product Co., 943 Twelfth Ave., 

VINNEDGE, Espy. Landscape Archt. and Civ. Engr., 
Route Box 43A, Linnton, 


WASHINGTON, WALTER OwEN. (Whiteaker 


Washington) Lockhart, Tex........... 


Assoc. 


[Society Affairs. 
Date 

Membership. 
1905 
Nov. 25, 1919 
Feb. 1912 
Nov. 1915 
Sept. 1919 
April 17, 1917 
Sept. 1919 
Dec. 1912 
Sept. 1919 
Mar. 1913 
Sept. 1919 
Sept. 1919 
April 14, 1919 
Mar. 1914 
Oct. 15, 1919 
Oct. 14, 1919 
Jan. 1908 
Oct. 15, 1919 
Sept. 1919 
May 31, 1916 
Sept. 1919 
1919 
Sept. 1919 
Oct. 14, 1919 
Oct. 14, 1919 
1912 
Sept. 1919 


4 


q 
| 


MEMBERS (Continued) 
LINTON. With Clyde Potts, 
Church St., New York City 
283 Parker St., Forest Hills, Newark, 
ROBERT JOHN. Engr. Chg., Seward Div., Alaskan 
Eng. Comm., Seward, 


Elec. Co. (Res., 1019 Steuben St.), Assoc. 


Widener Bldg., Philadelphia, 


WILBANKS, JOHN Cons. Engr., The 


Broad Avé., Asheville, 
Apartment No. San Francisco, Cal.. 
ministration, 614 Interstate Commerce Bldg., Wash- 
ington, 


Woop, BENJAMIN RUSSELL. 1242 Taylor St., 


ASSOCIATE MEMBERS 
WILLIAM Civ. and Mech. Engr., Am. Cyanamid 
Co., 1462 Seventy-fifth St., Brooklyn, 
BAKER, SYLVESTER Engr., W., East St. Louis 
Suburban Ry., 603 North 14th St., East St. Louis, 
BAME, WILLIAM. Contr. Engr., McClintic-Marshall 
Co., 624 Union Central Bldg., Cincinnati, Ohio...... 
BARTHOLOMEW, HARLAND. Engr. Chg., City Plan Comm., 
231 Municipal Courts Bldg., St. Louis, 


ere 


BELDEN, ALLYNE. Asst. Engr., Dept., Jun 

and B., Cent. Ga. Ry., Savannah, 

Box 1413, San Diego, 

Don With The James Welch 

111 West Kearsley St., Flint, 
Constr. Dept., Standard Oil 

Co. New York, Shanghai, 


Dept. Water Supply, Gas and Jun. 
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Date 

Membership. 
Jan. 15, 1917 
Nov.. 25, 1919 
Sept. 1919 
Oct. 1906 
1908 
May 12, 1919 
Sept. 12, 1916 
Sept. 1919 
June 1907 
Sept. 1911 
Oct. 15, 1919 
1915 
15, 1919 
April. 1914 
Sept. 1919 
Sept. .9, 1919 
Nov. 25, 1919 
Sept. 1919 
Sept. 1919 
Oct. 14, 1919 
Oct. 29, 1912 
Oct. 14, 1919 
14, 1919 
Sept. 1919 
1919 
1919 
1911 
14, 1919 


— 


4 
| 3 
q g 
4 
‘ 
; 
| 
j 
' | 
| 
t 
| 
| 
q 
if 
} 
| 
} 
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ASSOCIATE MEMBERS (Continued) 

CHARLES 2424 Prince Jun. 
JAMES SCHENCK. With Fargo Eng. Co., Jackson, 
BROCKMAN, GEORGE FRED. Lieut., Engrs., 
119 West St. Catherine, Louisville, Ky........... 

Brown, DANIEL. 1750 Waller St., San Jun. 


Henry. Care, Robert Feustel, 331 Pearl St., 
BuRDETTE, CHARLES ROLAND. 1534 Moreland Ave., Balti- 


CARREL, WILLIAM JOSEPH. Prof. Structural Eng., Univ. 
Kentucky, Lexitigton, 
Ray Tyler Ave., Ashtabula, Ohio 


THOMAS FRANKLIN. Chf. Structural Engr., 


Ship Yard, 2624 Piedmont Ave., Berkeley, Cal...... 
CHAPMAN, VERNI Senior Civ. Engr., Bureau Valua- 

tion, Interstate Commerce Comm., 601 Interstate 

CHILD, JOHN TOWNSHEND. With Bureau 


Municipal Research, 501 Arlington 
CocHRAN, Asst. State Engr., North Platte, 
Chf. Engr., Pacific Marine 


Care, Michigan North- Jun. 
ern Power Co., Sault Ste. Marie, Mich.. Assoc. 
J., and Bldg., Allentown, Pa............. 


Harry Lester. Constr. Engr., Christman 


Co., Olds Motor Works, Lansing, Mich. (Res., 731 
Diamond Ave., South Bend, Ind.)................. 
Homer. Civ. and Fire Protection Engr., 


Atlas Powder Co., 403 South Grant Ave., Wilming-. 


Coke Co., Lynch Mines, 
William St., Cambridge, 
Office Engr., City Engr.’s Office, 
512 City Hall, Omaha, 
WILKINSON. Capt., E., West Ville, 
Grosvenor Rd., South Shields, England............. 


[Society Affairs. 


Date 
Membership. 


Nov. 
May 12, 


14, 
Sept. 
Oct. 
Sept. 
Sept. 
Sept. 


Oct. 14, 
Oct. 14, 


Sept. 


April 14, 


Mar. 12, 
Sept. 


Sept. 
Mar. 
Jan. 15, 
Sept. 


Oct. 14, 


Oct. 14, 


1913 


1919 
1919 
1919 
1912 
1919 
1919 
1919 


1919 
1919 


1919 


1919 


1918 
1919 


1919 
1919 
1917 
1919 


1919 


1919 


1919 
1919 
1919 


1919 


1919 


Nov. 25, 
Sept. 
May 12, 
Sept. 
Sept. 


ASSOCIATE MEMBERS 
WILLIAM Archt. and Engr., 
Cox, First Asst. City Engr. and Engr. 
Chg. Paving, Sewers, 1126 East 7th St., 
San. Engr. Water Supply, Constr. 
Div. the Army, Room 1-316, Bldg. Constr. Div., 
CRAIGMILE, CHARLES JAMES. With North Jersey Water 
Cross, WILLIAM CLARENCE. Asst. Mech. Engr., Republic 
Ry. Light Co., Broadway, 19th Floor, New York 
DEANS, JOHN STERLING, JR. Gen. Supt., Byers Son, 
346 Linwood Ave., Buffalo, 
field Ave., Madison, 
JAMES JOSEPH. 


1000 Portland Ave., St. Paul, 
WILLIAM 310 Beauregard St., Charles- 


CLARENCE JOSEPH. 770 Cassius Ave., Youngstown, 


RAYMOND. Care, Am. Comm, for Relief Near East, 
Bible House, Constantinople, Turkey.............. 
SAMUEL. Div. Engr., Bureau Eng., City 
Pittsburgh, 424 City-County Bldg., Pittsburgh, Pa. 
Epwarp Louis. Care, Randall, Grafton, Cal.. 
GEORGE Field Engr., State Dept. 
CHARLES. Associated with Terry, 
202 Maple St., New Haven, 
2729 Ryons St., Lincoln, Nebr. 
Erwin, Sewer Engr. and Prin. Asst. City 
Engr., 518 West Magnolia Ave., San Antonio, Tex.. 
Harry Jacos. Engr., Shipyard Plants Div., 
Emergency Fleet Corporation, Engineers’ Club, 1317 
Spruce St., Philadelphia, 
Sales Engr., Truscon Steel 


810 Commonwealth Bldg., Philadelphia, 
FITZGERALD, 


Pearsall Ave., Jersey 
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Date 
Membership. 


Oct. 14, 1919 
Oct. 14, 1919 


Oct. 14, 1919 


Oct. 14, 1919 


Sept. 1919 


Nov. 25, 1919 
Oct. 14, 1919 


June 16, 1919 


Oct. 14, 1919 
Sept. 1919 


Sept. 1919 


Oct. 14, 1919 
Sept. 


Sept. 1919 


Sept. 1919 


Nov. 25, 1919 


Sept. 1919 


¢ 
City, N. Sept. 9, 1919 
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ASSOCIATE MEMBERS (Continued) 
Founy, Steel Expert, Emergency 
Fleet Corporation, 140 North Broad St., 9th Floor, 
Philadelphia, 
Fox, Epwin Designing Engr., 
Constr. Co., 1217 Oliver Bldg., Pittsburgh, 
Fox, ERNEST FRANZ, JR. 766 Westminster Rd., Brook- 


ELMER. Gen. Supt. Constr., United 
ing Co., 11712 St. Clair Ave., Suite No. Cleveland, 


GERRISH, THURSTON. Treas. and Mgr., Gerrish 
Dredging Co., 101 Tremont St., Boston, Mass 
GEUPEL, CaRL Constr. Mgr., Thompson Binger, 
317 Gurney Bldg., Syracuse, 

GOCHNAUER, Harry WALLIS. 814 Hippodrome Bldg., Cleve- 
land, Ohio 

GOODALE, HARRY JOCELYN. Supt., Public Works, Park 
St., Attleboro, Mass 

GOTTHEIM, Contr. Engr., McClintic-Marshall Co., 
520 Colman Bldg., Seattle, Wash 

GRAHAM, DALE JANVERIN. 313 East Clay St., Butler, Pa... 

GRATHWOL, HENRY Asst. Div. West Virginia 
State Road Comm., 901 Juliana St., Parkersburg, 


Gray, ALLEMAND. Highway Engr., 
perial Oil Co., Ltd., Toronto, Canada 

GREENOUGH, MAURICE Brown. Secy., National Paving 
Brick Mfrs. Assoc., 830 Engineers Bldg., Cleveland, 


Civ. and Mech. Engr., 112 Eller- 


Luis ALEJANDRE. Box 139, Trujillo, 


GEORGE 1523 Quarrier St., Charleston, 


JOHN WENDELL. Res. Engr., Hugh Cooper, 
Mazeppa, Minn 

HALPERN, MICHAEL. Bayonne Terminal, The Texas 
Co., Eleventh St., Long Island City, 

Corporation, Christiana, 
HARRISON, RANDOLPH. Mees Mees, Box 511, Albany, 


[Society Affairs. 


Date 
Membership. 


Sept. 1919 
Sept. 1919 


Sept. 1919 


Oct. 

Oct. 
Sept. 
Nov. 
Sept. 
Sept. 

Oct. 


Oct. 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


Oct. 


1919 
1919 
1919 
1919 
1919 
1919 
1919 
Nov. 25, 1919 


ASSOCIATE MEMBERS (Continued) 
Henry. Asst. Hydr. Engr. Design, Hydro- 
Power Comm. Ontario, 190 University, Ave., 
Toronto, Ont., Canada 
HAUKE, CHARLES Royce. Cons. Engr.; County 
Engr., Blaine County, Chinook, Mont.. 
HEFFELFINGER, JOHN MILTON, JR. Care, Div. 
Eng. and Constr., Dept. Public Jun. 
Service, City Cleveland, City Hall, Assoc. 
Room 618, Cleveland, Ohio 
HEISER, WILLIAM JOSEPH. Asst. Engr., West- 
inghouse, Church, Kerr Co., Wall Jun. 


St., New York City (Res., 458 Senator Assoc. 


HESTERLY, HOMER WYNNE. Box 54, Tampa, Fla 
JAMES ALLAN, JR. Res. Mgr., Massey Concrete 
Products Corporation, 302 Candler Bldg., Atlanta, Ga. 
Lewis Asst. Engr, Sea- 
board R., 2204 Pearl St., Jack- Jun. 


sonville, Fla Assoc. 


Jun. 


Morgan Eng. Cos., 622 Goodwyn Inst. 


Bldg., Memphis, Tenn 

JACKSON, WILLIAM. With Am. Bridge Co., 7417 Church 
Ave., Ben Avon, Pittsburgh, 

JACOBSON, CARL JOSEPH. Vice-Pres,, Farris Eng. 
1217 Empire Bldg., Pittsburgh, 

JENNY, ALFRED. Res. Engr., Emergency Fleet Cor- 
poration, Madison Ave., Dumont, 

WALTER 1005 Brent Ave., 
South Pasadena, Cal Assoc, 

JEWELL, LESTER. Secy. and Friestedt Under- 
pinning Co., 746 St. Nicholas Ave., New York City.. 

Nemours Co., 420 South Sycamore St., Wilming- 
ton, Del 

Harry Engr., Gulf Refining Co., 1637 Proc- 
ter St., Port Arthur, Tex 

Public Works, Okmulgee, Okla 

Jacos. County Highway Engr., Labette 
County, Oswego, Kans 

KINNEAR, LAWRENCE WILSON. Detroit 
Office, Kinnear Co., 1272 
Penobscot Bldg., Detroit, 

Gen. Supt. Constr.,. Calumet 
Sag Channel, Box 58, Blue Island, Ill 


RoLAND ELLIs. Designing Engr., 
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Date 
Membership. 


May 12, 1919 
Oct. 1914 
April 14, 1919 


June 23, 1916 
Noy. 1919 


Oct. 14, 1919 
Oct. 14, 1919 
Oct. 14, 1919 
Sept. 11, 1917 
May 12, 1919 
14, 1918 
Nov. 25, 1919 
Sept. 1919 
Oct. 14, 1919 
April 1914 
Sept. 1919 
Nov. 25, 1919 
1919 
Oct. 14, 1919 
Oct. 1919 
1919 
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ASSOCIATE MEMBERS (Continued) 
606 Sumpter Bldg., Dallas, 
Fritz. Chf. Engr., Witherow Steel Co., Arion 
St., Mt. Washington, Pittsurgh, Pa............... 
LANGE, HERBERT. 222 North Ave., New Rochelle, 


LATIMER, CLAUDE ALFRED. 425 West 160th Jun. 
St., New York Assoc. 


LEISTER, SIMON HAMMETT. Structural and 
Draftsman, The Austin Co., 1026 Bulletin 

LENG, GREELEY. Asst. Engr., Dept. Wharves, 
Docks, and Ferries, 616 Gaul St., Philadelphia, Pa... 

LEVINE, LIONEL MONTEFIORE. Engr. Chg., The 
Ladew Co., 530 Manhattan Ave., New York City.... 

LICHTENSTEIN, 1102 Washington Ave., Jun. 
New York City Assoc. 

Grover. Eastern Eng. Editor, Railway Age, 
2201 Woolworth Bldg., New York 

Livesay, Gay. Asst. Engr., R., Room 800, 

Chf. Engr., Cameron Co., 
Water Imp. Dist. No. Box 576, San Benito, 

LONGWELL, JOHN STALKER. Asst. Engr., 
Reclamation Service, 509 Tramway Bldg., 

Harry Structural Engr., Jun. 


Assoc. 


Toltz, King Day, Inc., St. Paul, Minn. Assoc. 
Lyon, Capt., Corps Engrs., A., 
The Engr. School, Camp Humphreys, Va..... 
McCassy, STANLEY. Asst. Engr. Ill. 
ApAM Res. Civ. Engr., The Pacific 
Phosphate Co., Ltd., Ocean Island, Central Pacific, 
MADDEN, CHARLES Asst. Engr., Reservoir Dept., 
Board Water Supply, New York City, Gilboa, 
MANNES, ARTHUR SIVERINE. City Engr.; County Engr., 
Walworth, McPherson, and Harding Mo- 
Eng. Dept., Western Haw- 
thorne Station, Chicago, 


[Society 


Date 


April 14, 1919 


Nov. 


Sept. 


Oct. 


Sept. 
Sept. 
Oct. 
May 
May 
Sept. 
Oct. 


Oct. 


Oct. 
May 


Sept. 
Oct. 


Oct. 


Oct. 


25, 


14, 


14, 


1919 


1913, 
1919 


1919 


1919 


1911 
1919 


1914 


1919 


1919 


1914 
1919 


1919 


1919 


1913 
1919 


14, 
12, 
Nov. 
14, 
Sept. 
Sept. 1919 
Oct. 


MERRILL, Structural Engr., Favrot 
Livaudais, Ltd., 1204 Jackson Ave., New Orleans, La. 
JoHN 335 Crescent Ave., Buffalo, 
JAMES Care, Henry Steinhart Co., 
Apartado 1070, Havana, 
ELDON Efficiency Engr., Portland Ry., 
Light Power Co., 505 Electric Bldg., Portland, Ore.. 
THOMAS 1173 Bushwick Jun. 
Morrison, HERBERT. With Aberthaw Constr. Co., 
School St., Room 600, Boston, Mass............. 
Harvey Civ. Engr., Eng. 
Pont Bldg., Wilmington, Del...... 
NAGEL, HERBERT LINCOLN. 102 East Mill St., Akron, Ohio. 
NEIBERT, JAMES SHIVELY. Box 224, Greenwood, Ind...... 
NEWELL, Engr. Chg. War Dept., 
Bureau Fire Prevention, and Advisory Engr. 
Fire Prevention Constr. Div. the Army, 
William St., New York 
NEWMAN, ADELBERT JAMES. Box 562, Long Beach, Cal.. 
Asst. Engr., Day Zimmermann, Inc., 
611 Chestnut St., Philadelphia, 
Harvey Chf. Engr., Glencoe Lime 
Cement Co., Syndicate Trust Bldg., St. Louis, Mo.. 
Asst. Engr., Second Eng. Frisco R., 
415 Frisco Bldg., Springfield, 
PEISER, Res. Engr., Turner Co., Church 
PERRY, JOHN 503 Dryden Rd., Ithaca, 
Post, JOSEPH. 428 Newberry St., Jun. 
Powers, Louis. Constr. Engr., Am. Gas 
Henry Research Engr., 
Airplane Eng. Bureau Aircraft Jun. 
Production (Res., 221 Edgewood Ave.), 
Secy., Ely Constr. Co., 706 Lamar Bidg., 
RAGSDALE, Victor. Constr. Engr., 634 Scimitar 
Bldg., Memphis, Tenn 


Oct. 
Oct. 


Oct. 


Sept. 
May 
Oct. 


June 


Dec. 
Oct. 


Sept. 
May 


Sept. 
Oct. 


Oct. 
Sept. 
Sept. 
Sept. 
April 
Nov. 


May 
May 


Sept. 
Nov. 


Nov. 
Sept. 


Oct. 
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Date 
Membership. 


14, 
14, 


14, 


1919 
1919 


1919 


1919 
1917 
1919 


1919 


1913 
1919 


1919 
1917 


15, 
14, 
14, 
15, 
14, 1919 
14, 1919 
1919 
1919 
1919 
14, 1919 
25, 1919 
1914 
12, 1919 
25, 1919 
12, 1913 
1919 
1919 
| 


1014 MEMBERSHIP—ADDITIONS 


ASSOCIATE MEMBERS 

Ferguson Co., 6253 Euclid Ave., Cleveland, 
CHATHAM. CoFFEE. Office Engr., Morgan Co., 

622 Goodwyn Inst., Memphis, 
Care, Southern California 

REYNOLDS, CHARLES City Engr., 1615 Fifth Ave., 

West, Fort Dodge, 
Rice, Richmond, 
ROBERTSON, Prin. Asst. Engr. Valua- 

tion, West, Md. Ry., 1628 Linden Ave., Baltimore, Md. 
ROBINSON, ERNEST LEFFERT. Turbine Eng. Dept., Gen. Elec. 

Asst. Engr., Bureau Streets 

and Highways, City Newark, Pennington St., 

Ross, Care, Novelty State Jun 

Bank, Novelty, Assoc. 
ROULLARD, Kine. Office Engr., C., St. 

Room Milwaukee Depot, Butte, Mont..........:. 
380 East 14th St., Jun. 

North, Portland, Ore 
KELLEY. Associate Prof. Civ. Eng., Univ. 

Washington, Seattle, 
Guy Wooprorp. Civ. Engr., Atlantic, Gulf 

Co., 381 Rutledge Ave., Charleston, C..... 

WALLACE ATTERBURY. City Engr., Laurel, 
ALFRED. Care, Truscon Steel Co. (Res., 617 

Woodland Ave.), Youngstown, 

Honor System, Prison Labor, 1626 Quarrier Court, 

SILVER, RALPH LAWRENCE. Basin, 
FRED WASHBURN. City Elizabeth City, 


Vanderbilt Ave., New Jun. 


Asst. Engr., Norton, Bird 
Whitman, 616 Munsey Bldg., Baltimore, Md...... 

Asst. Engr., State Engr.’s Jun. 
Office, Oklahoma, Assoc. 

FREDERICK. 614 Wood Ave., Florence, Ala. 


[Society Affairs. 


Date 


Membership. 


Sept. 
Oct. 
Sept. 


Nov. 
June 


Sept. 


Sept. 


Oct. 
Mar. 
Oct. 


Oct. 
May 
Oct. 


Oct. 


Oct. 
Feb. 
Oct. 
Nov. 


Sept. 


Oct. 
Sept. 


Sept. 
Oct. 
Sept. 


Sept. 
April 
Oct. 
Nov. 


1919 
1919 
1919 


1919 
1919 


1919 


1919 


1919 
1917 
1919 


1919 
1913 
1919 


1919 


1919 
1914 
1919 
1919 


1919 
1919 
1919 
1919 
1913 


1919 


1919 


1916 


1919 
1919 


14, 
16, 
14, 
18, 
14, 
14, 
14, 
14, 
25, 
14, 
25, 


ASSOCIATE MEMBERS (Continued) 


316 Summit Ave., Graymont 


Heights, Birmingham, 
Engr., Designing Section, Shipyard 
Plants Div., Emergency Fleet Corporation, 5662 Had- 
field Philadelphia, 
WILLIAM. Cons. Engr., 1634 Beechwood Ave., Louis- 
STAUFFEN, FREDERICK CHARLES. Plant Engr., Union Ship- 


building Co., Box 475 (Res., 3614 Greenmount 


STAUFFER, Care, Standard Oil Jun. 
Co. New York, Batavia, Java Assoc. 
STEINBRUCH, WALTER. Asst. Supt., The Austin 
Co., 1026 Bulletin Bldg., Philadelphia, Jun. 
Pa. (Res., 406 Westminster Rd., Brook- Assoc. 
STEVENS, LEONARD JACKSON. Vice-Pres., Stevens 
Co., North Michigan Ave., Chicago, 
WILLIAM Gen. Supt., Central Indiana 


Bros. Bridge Iron Co., 4053 Tonty 
St., St. Louis, 
6939 Dorchester Ave., Chicago, 
VALENTINE VASILIEVICH. Cons. Engr., 165 West 
Maurice. Engr., New York Queens County Ry., 
190 Nagle Ave., New York 
TOWNSEND, DARWIN Engr. Design, Sewer- 
age Comm., City Milwaukee, City Hall, Mil- 
TRIMBLE, JAMES. Clifton Springs, Y........... 
Health, City Detroit, Detroit, Assoc. 
Von ZUBEN, FRANCIS JOSEPH. City Engr., 1115 South Lake 
Asst. Engr., Mo, Pac. R., 
1085 Railway Exchange Bldg., St. Louis, 
ALLYN. 


197 Adelaide St., Hartford, 
Chf. Engr., The Lake Worth 
Drainage Dist., Lake Worth, 
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Date 
Membership. 
Oct. 14, 1919 
Nov. 25, 1919 
Nov. 25, 1919 
Oct. 14, 1919 
May 31,.1916 
May 12, 1919 
1914 
Sept. 1919 
Oct. 14, 1919 
Oct. 14, 1919 
April 30, 1912 
Oct. 14, 1919 
June 16, 1919 
Sept. 1919 
Sept. 1919 
Nov. 25, 1919 
Nov. 25, 1919 
Oct. 14, 1919 
Oct. 10, 1916 
Sept. 1919 
Sept. 1919 
1919 


top 
2 
ees 
= 
Oct. 14, 1919 
Sept. 1919 
| 
| 
| 
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| 


MEMBERSHIP—ADDITIONS [Society Affairs. 


ASSOCIATE MEMBERS (Continued) Date 


Membership. 
WALKER, Banes. Bradford St., Needham, Mass. Oct. 14, 1919 


WALKER, Roy OLLIN. 4052 North Keystone Ave., Chicago, 


FREDERICK Asst. San. Engr., 


State Dept. Health, Columbus, Sept. 1919 
JOHN CROSWELL. Constr. Engr., Jun. 1912 
Midwest Refining Co., Casper, Wyo.... Assoc. Oct. 14, 1919 


Corporation, 235 Fairmount Ave., Newark, April 14, 1919 
Mgr., Sullivan Masley Co., 

511 Mills Bldg., Paso, May 12, 1919 
WHITNEY, CHARLES EARL, Ord., A., Boston 

Ordnance Office, Portland St., Boston, Mass.. Oct. 14, 1919 
Supt., Pennsylvania State High- 

way Dept., 823 Church St., Lebanon, Pa............ Sept. 1919 


Jun. Oct. 1917 


Co., Edificio Silva, San Juan, Porto Assoc. Oct. 14, 1919 


Structural 
Jun. Aug. 31, 1915 
Engr., Tennessee Coal, Iron Co., 
Birmi Assoc. May 12, 1919 
Francis 282 Park View Ave., Detroit, 
411 Henson Bldg., Knoxville, Nov. 25, 1919 


Woop, Asst. Constr. Engr., Stone Webster, 
147 Milk St., Boston Greenleaf St., 


Woop, Cons. Engr. (Wood, Elton Wit- 

ten), 209 Lynch Bldg., Tulsa, Oct. 14, 1919 
ALBERT Engr., Thompson Binger, Inc., 

Gurney Bldg., Syracuse, 1919 
WYNNE, 1596 Boulevard, New Haven, 


ZIMMER, JUDSON. Master Mechanic and Chf. Engr., Fonda, 
Johnstown Gloversville R., Gloversville, April 14, 1919 


ASSOCIATES 


CRITCHER, ALAN Care, United States Shipping 
Board, Emergency Fleet Corporation, 380 
CLARENCE Dewey Cement Gun 
Constr. Co., and Pres., Traylor-Dewey Contr. 
Traylor Hotel, Allentown, 


q 


ASSOCIATES 


ALBERT Dist. Engr., The Asphalt Assoc., 
Builders Exchange, Worcester, Mass 
ALFRED. 1625 Ditmas Brook- 


JUNIORS 


ANDERSON, BJARNE BERGSLAND. 4509 Sixth Ave., Brook- 


ARNOLD, FRANK Asst. Engr., West Virginia State 
Road Comm., California Charleston, Va. 

BALLEISEN, LEOPOLD Lyon. Hazen, Whipple Fuller; 
Res., 409 Ave. Brooklyn, 

BOHANNON, JOHN County and Project Engr., Wash- 
ington County, Sandersville, 

ANDREW THOMAS, Estimating Engr., Am. Inter- 
national Shipbuilding Corporation, 3232 Chestnut St., 
Philadelphia, 

Davis, South Clinchfield, 

CLEARY, JOHN Office Engr., Midwest Refining Co., 
Box 562, Casper, Wyo 

CONSTANT, CLYDE STANLEY. Supt., The Kaw Paving Co., 
Topeka (Res., 743 Rhode Island St., Lawrence), 
Kans. 

Structural Engr., Gabriel Steel Co., 
Detroit, Mich 

MARTIN Analyst, Dept. Public Health, 
Springfield, 

Cox, WILLIAM JUNKIN. Box 86, Big Stone Gap, 

PHILIP NAHM. Capt., Corps Engrs., 
Engr. School, Camp Humphreys, 

CRITZAS, EVANGELOS JOHN. 581 West St., New York 


Day, County Engr., Campbell 
County, Medical Bldg., Lynchburg, 

EBERHARD, ARTHUR CHARLES. Lieut., C., 
Lafayette Radio Station, Croix d’Hins, France 

GAMSU, FREDERICK Eng. Draftsman, Submarine 
Boat Corporation, 854 West 180th St., New York 


Engr. School, Camp Humphreys, 
Dept. Engr., Washington Suburban 
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Date 
Membership. 


Sept. 1919 


Oct. 14, 1919 


Sept. 1919 
Sept. 1919 
Oct. 14, 1919 
Oct. 14, 1919 
Oct. 14, 1919 

Sept. 1919 
Oct. 14, 1919 
Oct 14, 1919 
April 14, 1919 
Sept. 1919 
Sept. 1919 
Sept. 1919 
Oct. 14, 1919 

Oct. 14, 1919 
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ASSOCIATE MEMBERS (Continued) 
Banes. Bradford St., Needham, Mass. Oct. 14, 1919 
WALKER, Roy OLLIN. 4052 North Keystone Ave., Chicago, 

FREDERICK Asst. San. Engr 

Jun. May 1913 

State Dept. Health, Columbus, ‘Assoc. Sept. 1919 

JOHN CROSWELL. Constr. Engr., Jun. Dec. 1912 

Midwest Refining Co., Casper, Wyo.. Assoc. Oct. 14, 1919 


Wess, Engr., Submarine Boat 

Corporation, 235 Fairmount Ave., Newark, J.... April 14, 1919 

511 Mills Bldg., Paso, 1919 
WHITNEY, CHARLES EARL, Ord., A., Boston 

Dist. Ordnance Office, Portland St., Boston, Mass.. Oct. 14, 1919 
Supt., Pennsylvania State High- 

way Dept., 823 Church St., Lebanon, Pa............ Sept. 1919 


WILLIAMSON, LEE Care, The Texas 
Emmet Structural 


Birmingham, 
Francis 282 Park View Ave., Detroit, 


411 Henson Bldg., Knoxville, Nov. 25, 1919 


Woop, Asst. Constr. Engr., Stone Webster, 
147 Milk St., Boston (Res., Greenleaf St., 


Woop, Cons. Engr. (Wood, Elton Wit- 

ten), 209 Lynch Bldg., Tulsa, Oct. 14, 1919 
ALBERT Engr., Thompson Binger, Inc., 

Gurney Bldg., Syracuse, 1919 
WYNNE, 1596 Boulevard, New Haven, 


ZIMMER, Master Mechanic and Chf. Engr., Fonda, 
Johnstown Gloversville R., Gloversville, Y... April 14, 1919 


ASSOCIATES 


CRITCHER, ALAN Care, United States Shipping 
Board, Emergency Fleet Corporation, 380 Eddy 
DEWEY, CLARENCE Dewey Gun 
Constr. Co., and Pres., Traylor-Dewey Contr. 
Traylor Hotel, Allentown, Nov. 25, 1919 


ARNOLD, FRANK PALMER. Asst, Engr., West Virginia State 


ASSOCIATES (Continued) 


ALBERT Dist. Engr., The Asphalt Assoc., 


Builders Exchange, Worcester, Mass............... 
ALFRED. 1625 Ditmas Brook- 


JUNIORS 


ANDERSON, BJARNE 4509 Sixth Ave., Brook- 


Road Comm., California Charleston, Va. 
BALLEISEN, LEOPOLD Lyon. Engr., Hazen, Whipple Fuller; 
JOHN County and Project Engr., Wash- 
ington County, Sandersville, 
ANDREW THOMAS, Estimating Engr., Am. Inter- 
national Shipbuilding Corporation, 3232 Chestnut St., 
CLEARY, JOHN Office Engr., Midwest Refining Co., 
CONSTANT, CLYDE STANLEY. Supt., The Kaw Paving Co., 
Topeka (Res., 743 Rhode Island St., Lawrence), 
Structural Engr., Gabriel Steel Co., 
MARTIN Analyst, Dept. Public Health, 
Cox, WILLIAM JUNKIN. Box 86, Big Stone Gap, Va...... 
NAHM. Capt., Corps Engrs., A., 
Engr. School, Camp Humphreys, Va.......... 
EVANGELOS JOHN. 581 West St., New York 
Day, County Engr., Campbell 
County, Medical Bldg., Lynchburg, Va........... 
EBERHARD, ARTHUR CHARLES. Lieut., C., 
Lafayette Radio Station, Croix d’Hins, France...... 
FREDERICK Eng. Draftsman, Submarine 
Boat Corporation, 854 West 180th St., New York 


Engr. School, Camp Humphreys, Va.......... 
Dept. Engr., Washington Suburban 
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Date 


Membership. 


Sept. 


Oct. 


Sept. 
Sept. 


Oct. 


Oct. 
Oct. 


Sept. 


Oct. 
Oct 


April 
Sept. 


Sept. 


Sept. 


Oct. 


Oct. 


14, 


1919 


1919 


1919 
1919 
1919 
14, 1919 
14, 1919 
1919 
14, 1919 
14, 1919 
14, 1919 
1919 
14, 1919 
Sept. 1919 
June 16, 1919 
1919 
1919 
. 
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(Continued) Date 
Membership. 
STEPHENS. Scientific Asst., Public 
Health Service, Perryville, Nov. 25, 1919 
JONES, CHARLES WEST. Care, California Highway Comm., 
Draftsman, Fougner Concrete 
Steel Co., Inc., Broadway, New York City...... Sept. 1919 
Ross WALDRON. 5131 Kimbark Ave., Chicago, 


RALPH LEONARD. 4200 Wilcox St., Chicago, Nov. 25, 1919 


NEINKEN, 1472 Fifty-sixth St., Brook- 


Care, Waddell Son, Nassau St., 


AUBREY EUGENE. Watermaster, No. State 


Oregon, and County Surv., Umatilla County, Box 593, 
Pendleton, Ore 


Munk. Eng. Dept., Truscon Steel Co., 


SEAMAN, WILLIAM (William Seaman), Box 466, 
Glen Cove, 


Care, Southern Eng. Co., 

June 16, 1919 
Byron. Instrumentman, Pennsylvania State 

Highway Comm., No. Box 57, Allison 

Draftsman, Turners Falls Power 

Elec. Co., Central St., Turners Falls, Mass...... 25, 1919 
506 West Moore Ter- 

THOMPSON, SAMUEL Plant Insp., Oregon State High- 

TIETZEL, ALBERT Designer, Cambria Steel Co., 

Irene St., Johnstown, Mar. 11, 1919 
TIMMERMAN, WAYNE Epwarp. Civ. Engr., Pine Grove 

Realty Co., Massena, Oct. 14, 1919 


Atlas Portland Cement Co., Broad St., New York 


ANTHONY Head Draftsman, Ash Grove 


Co., 401 North Forest Ave., Chanute; 14, 1919 
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Membership. 

WALSH, With Walsh Wertheim, New Brigh- 


Oct. 14, 1919 


A.; 133 West St., New York City Nov. 25, 1919 


REINSTATEMENTS 
Date 


Reinstatement. 
MILLER, FRANK October 14, 1919 


RESIGNATIONS 


Date 
MEMBERS Resignation. 


ASSOCIATE MEMBERS 


ANGEL, 14, 
Lupwie, JULIUS ALFRED October 14, 


ASSOCIATES 


ALEXANDER CHIQUENO October 


JUNIORS 


MacKay, CHARLES WALKER October 
WHITNEY, RALPH EDWARD October 


DEATHS 


Percy HERBERT. Elected Member, March 6th, 1907; died Novem- 
ber 1919. 

CHARLES Elected Member, May Ist, 1889; died August 
25th, 1919. 

Davis, CHESTER Elected Member, February 1882; died Septem- 
ber 16th, 1919. 

Frew, ARCHIBALD SMITH. Elected Member, October 3d, 1900; date death 
unknown. 

GRAVES, WALTER Elected Member, February 2d, 1909; died Sep- 
tember 26th, 1919. 

Hazen, Elected Associate, June 5th, 1889; Member, May 2d, 
1911; died October 2d, 1919. 


a 
| 
: 
14, 1919 
14, 1919 
if 
| 
| 
if 


1020 MEMBERSHIP—DEATHS [Society Affairs. 


CHARLES Elected Member, May 4th, 1904; died Sep- 
tember 7th, 1919. 


THomas Elected Member, January 4th, 1882; died Sep- 
tember 8th, 1919. 


MANLEY, HENRY. Elected Member, June 2d, 1880; died October 28th, 1919. 


GEORGE CLARK. Elected Member, June 4th, 1913; died August 13th, 


1919. 


Elected Member, September 7th, 1904; date death un- 
known. 


Elected Associate, December 3d, 1913; died Sep- 
tember 19th, 1919. 


Woop, Sparrow. Elected Junior, March 5th, 1890; Associate Mem- 


ber, March 7th, 1900; Member, March 6th, 1906; 20th, 
1919. 


Total Membership the Society, December 3d, 1919, 
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MONTHLY LIST RECENT ENGINEERING ARTICLES 
INTEREST 
(September 1st November 22d, 1919) 

list published for the purpose placing before the 
members this Society, the titles current engineering articles, 
which can referred any engineering library, can 
procured addressing the publication directly, the address and price 
being given wherever possible. 


LIST PUBLICATIONS 
the subjoined list articles, references are given the number 
prefixed each journal this list: 


(2) Journal, Engrs. Club Phila., (41) Zeitschrift, Berlin, 
Philadelphia, Germany. 


(3) Journal, Franklin Inst., Philadel- (42) Proceedings, Am. Inst. Engrs., 


phia, Pa., New York City, $1. 
(4) Journal, Western Engrs., (43) Annales des Ponts Chaussées, 

Chicago, 50c. Paris, France. 
(5) Journal, Eng. Inst. Canada, Mon- Age, New York City, 15c. 

treal, Que., Canada. (46) Scientific American, New York City, 
(6) Journal, Am. Inst. Archts., Wash- 

ington, C., (47) Mechanical Engineer, Manchester, 
(7) Gesundheits Munich, England, 

Germany. (48) Verein Deutscher In- 
(8) Indicator, Hoboken, J., Berlin, Germany, 

Industrial Management, New York (49) Zeitschrift Bauwesen, Berlin, 

City, 25c. Germany. 
(11) Engineering (London), Wiley, (50) Stahl und Eisen, Diisseldorf, Ger- 

432 Fourth Ave., New York City, many. 

(53) Zeitschrift, Oesterreichischer In- 
(12) The Engineer genieur und Architekten-Verein, 

national News Co., New York Vienna, Austria, 70h. 

City, 35c. (54) Transactions, Am. Soc. E., New 
(13) Engineering News-Record, New York York City, $16. 

City, (55) Mechanical .Engineering: Journal, 
(15) Railway Age, New York City, 15c. Am. Soc. E., New York City, 
(16) Engineering and Mining Journal, 

New York City, 15c. (56) Transactions, Am. Inst. Min. and 
(17) Electric Railway Journal, New Metallurgical Engrs., New York 

York City, 10c. City, $6. 
(18) Railway Review, Chicago, Ill., (57) Colliery Guardian, London, Eng- 
(19) Scientific American Supplement, land, 5d. 

New York City, (58) Proceedings, Engrs.’ Soc. Pa., 
(20) Iron Age, New York City, 20c. 2511 Oliver Pittsburgh, 
(21) Railway Engineer, London, Eng- Pa., 

land, 1s. 2d. (59) Proceedings, American Water Works 
(22) Iron and Coal Trades Review, Lon- Assoc., Troy, 

don, England, 6d. (60) Municipal and County Engineering, 
(24) American Gas Engineering Journal, Indianapolis, Ind., 25c. 

New York City, 10c. (61) Proceedings, Western Railway Club, 
(25) Mechanical Engineer, New 225 Dearborn St., Chicago, 

York City, 20c. 


(26) Electrical Review, London, Eng- (62) Drop Forger, Thaw Bldg., 
land, Pa., 10c. 

(27) Electrical World, New York City, (63) Minutes Proceedings, Inst. E., 
London, England. 

(28) Journal, New (64) Power, New York City, 10c. 
Works Assoc., Boston, Mass., $1. (65) Official Proceedings, New York Rail- 


(29) Journal, Royal Soc. Arts, Lon- road Club, Brooklyn, Y., 15c. 
don, England, 6d. (66) Gas Journal, London, England, 6d. 
(32) Mémoires Compte Rendu des (67) Cement and Engineering News, Chi- 
Travauz, Soc. Civ. cago, 25c. 
France, Paris, France. (69) Leipzig, 
(33) Génie Civil, Paris, France, fr. (71) Journal, Iron and Lon- 
(36) Cornell Civil Engineer, Ithaca, don, England. 


(40) Zentralblatt der (71a) Carnegie Scholarship Memoirs, Iron 
Berlin, Germany, pfg. and Steel Inst., London, England. 
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(72) American Machinist, New York City, (100) Professional Memoirs, Corps 

(73) Electrician, London, England, 18c. 

(75) Proceedings, Inst. Mech. Engrs., (103) Mining Scientific Press, San 
London, England. Francisco, Cal., 10c. 

(77) Journal, Inst. Blec. Engrs., London, (104) The Surveyor and and 


England, 5s. County Engineer, London, Eng- 

(78) Beton und Vienna, Austria, land, 
50m. (105) Chemical and Metallurgical En- 

(80) Tonindustrie Zeitung, Berlin, Ger- gineering, New York City, 25c. 
many. (106) Transactions, Inst. Min. Engrs., 

(83) Gas Age, New York City, 15c. London, England, 6s. 

(85) Proceedings, Am. Ry. Eng. Assoc., (107) Schweizerische Bauzeitung, 
Chicago, Ill. Switzerland. 

Engineering and Contracting, Chi- (109) Journal, Boston Soc. E., Boston, 
10c. Mass., 50c. 

(87) Railway Maintenance (110) Journal, Am. Concrete Inst., Phil- 
cago, 10c. adelphia, Pa., 50c. 

(89) Proceedings, Am. Soc. for Testing (111) Journal San Fran- 
Materials, Philadelphia, Pa., $5. cisco, Cal., 25c. 

(90) Transactions, Inst. Naval Archts., (113) Proceedings, Am. Wood Preservers’ 
London, England. Assoc., Baltimore, Md. 

(91) Transactions, Soc. Naval Archts. (114) Journal, Institution Municipal 
and Marine Engrs., New York and County Engineers, London, 
City. England, 6d. 

(92) Bulletin, Soc. (115) Journal, Engrs.’ Club St. Louis, 
pour Nationale, Paris, St. Louis, Mo., 35c. 
France. (116) Blast Furnace Steel Plant, 

(93) Revue Métallurgie, Paris, France, Pittsburgh, Pa., 
fr. 50. (117) Engineering Chicago, 

(96) Canadian Engineer, Toronto, Ont., (118) Times Engineering Supplement, 
Canada, 10c. London, England, 

(98) Journal, Engrs. Soc, Pa., Har- (119) Landscape Architecture, 
risburg, Pa., 30c. burg, Pa., 50c. 


(99) Proceedings, Am. Soc. Municipal (120) Automotive Industries, New York 
Improvements, New York City, $2. City, 15c. 


LIST ARTICLES 

Bridges. 

Problem the Resistance Bridge Over the Chemung River 
Elmira, George and Rettger. (36) May. 

Rebuilding Old Arch Bridge. (86) Aug. 27. 

Method Rebuilding the Genesee River Bridge, Lehigh Valley (86) Aug. 27. 

Viaduct Protected from Snowslides Concrete Walls.* Adams. (13) Sept. 

New Cleveland Bridge.* Ward Harrison and Earl Anderson. 

ept. 6. 

Concrete Ties Hold Together Walls Bridge-Approach Fill.* (13) Sept. 11. 

War-Time ‘Economies Strengthening Old Bridges.* Howard. (15) 

Highway Bridge Floor Replaced after Corrosion. (13) Sept. 18. 

Steel-Plate Drip Floor for Niagara Railway Arch.* (13) Sept. 25. 

Headgates Combined with Bridge Over Aqueduct Canal.* (13) Sept. 25. 

Portable Military Inglis. (Paper read before British Assoc.) (12) 
Serial beginning Sept. 26. 

Rhine with German Pontoon Godfrey. (100) 

ept.—Oct. 

Strengthening Old Bridges War Howard. (87) Oct. 

Practices Pile Driving Vary Widely.* (87) 

English Channel Train Ferry Bridge 120-Ft. Span.* (13) Oct. 

Unusual Design and Joint Details 430-Ft. Bridge. (13) Oct. 

Bridge Engineering Active Warfare.* Lewis Moore and Marshall 
McDonald. (13) Serial beginning Oct. 

Heavy Double Trestle for Shipbuilding Cranes Over Newport News Battle-Cruiser 
Berths.* Burpee. (13) Oct. 16. 

Heavy Steel Highway Bridging the Front.* Oxley. (96) Oct. 16. 

Load Concentrations Steel Floor Joists Wood Floor Highway Bridges.* 
issued Iowa State College Agriculture and Mechanic Arts.) 

ct. 

Field Bloudin Ropeway Aid Bridge Erection.* Simson. (From Royal 
Engineers’ Journal.) (86) Oct. 29. 

Report Methods and Equipment Used Renewing Timber Bridges Whole and 
Part. (Am. Ry. Bridge and Bldg. Assoc.) (87) Nov. 


Illustrated. 


| | 
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Bridges—(Continued). 


Methods and Equipment Used Renewing Timber Bridges. (From report 
Committee, Am. Ry. Bridge and Bldg. Assoc.) (18) Nov. 
Big Bascule Bridge Over the Chicago River.* (18) Nov. 15. 
Ueber den Umbau und die der eisernen Briicken auf der Bergstrecke 
Erstfeld-Bellinzona der Gotthardlinie.* (107) Aug. 
Wettbewerb fiir die Solothurn.* (107) Sept. 20. 


Electrical. 


Electromagnetic Theory the Telephone Receiver.* Kennelly and 
Nukiyama. (42) Apr, 
Large Batteries for Power Purposes.* McKinnon. (77) July. 
Pulsation the Terminal Voltage Rotary Converters.* Kostko. 
(73) Serial beginning July 11. 


Large Power Transformers.* Ellis and Thompson. (77) 
Magnetic Storms.* Chree. (77) Aug. 


Seaplane Wireless Transmitting Set.* (From the and Age.) (26) Aug. 22. 

Electrification Three-High Merchant Mill.* (26) Aug. 22. 

Electric Machinery Control.* (11) Aug. 

Automatic Isolation Faults High-Tension System.* (Paper read ‘before 
Assoc. Min. Elec. Engrs.) (22) Aug. 29. 

Balancing and Alignment the Alternator Rotor.* Sylvester. (26) Aug. 29. 

The Magnetic Field Round Submerged Cable Carrying Alternating Current.* 
Rivers-Moore. (26) Aug. 29. 

Simple Derivation the Formulas for the Resonance Curves Damped 
Vibration and Some Properties Thereof.* Van Der Pol. (73) Serial 
beginning Aug. 29. 

Inherent Limitations Transformations Possible Stationary Apparatus.* 
Joseph Slepian. (42) Sept. 

California 220 500 000-Kw. Transmission Bus.* 
Sorensen and others. (42) Sept. 

Some New Formulas for Reactance Coils.* Dwight. (42) Sept. 

Theory and Practical Attainments the Design and Use Radio Direction Finding 
Apparatus Using Closed Coil Antennas.* Blatterman. (3) Sept. 

Cracking Pin Type Corner Porcelain Insulators. Foster. (111) Sept. 

The Magnetic Field Alternating Current Motors.* Annett. (64) 

ept. 2. 
What the Synchronous Motor?* Will Brown. (64) Sept. 
Thermophones Hot-Wire Receivers.* (73) Sept. 


Aug. 


Heterodyning Wavemeter.* Scott-Taggart. (73) Sept. 


Subway Lighting for Cleveland Bridge.* Ward Harrison and Earl Ander- 
son. (27) Sept. 

Study Unbalanced Three-Phase Loads.* Leonard Allison Doggett. (27) Sept. 

Europe Power Plant Practice.* Stephen Hayes. (27) Serial beginning Sept. 

Electrostatic Direction Finder.* Bellini. (73) Sept. 

The Measurement Alternating Waves with the Braun Tube.* Liibke. (From 
Archiv. fiir Electrotechnik.) (73) Sept. 12. 

Rectifying High-Tension Alternating Currents.* Samuel Cohen. (27) Sept. 13. 

Merz-Price for Alternators and Transformers.* Marshall. (26) 
Sept. 12. 

Locating Defective Transmission-Line Insulators.* Johnson, Jr. (27) 
Sept. 13. 

Condensers High-Tension System.* Andree. (27) Sept. 13. 

The Nisqually Substation Tacoma, Washington.* (111) Sept. 15. 

Modern Mine-Wiring Practice.* Terrell Croft. (45) Sept. 18. 

Converting Machines Individual Drive.* (27) Sept. 20. 

The Synchronous Motor Operation.* Will Brown. (64) Sept. 23. 

The Principle Relativity Simply Explained.* Western. (26) Serial 
beginning Sept. 26. 

The Electrical Driving Rolling Pyne. (73) Sept. 26. 

Electrical Practice the Equipment Blast Furnace Plant.* Percy Hodges. 
Sept. 26. 

The Control Steel Mill Auxiliaries.* Howard (73) Sept. 26. 

Developments Lifting Magnet Practice.* Pickett. (73) Sept. 26. 

Overhead Cranes James Smith. (73) Sept. 26. 

Constructing Line Under Difficulties.* Carl Raymond. (27) Sept. 27. 

Motors for Rolling Mill Table Drives.* Hall. (Paper read before Assoc. 
Iron and Steel Elec. Engrs.) (116) Oct. 

Preventing Overloads Steel Mill Motors.* Lincoln. (Paper read before 
Assoc. Iron and Steel Engrs.) (116) Oct. 

Protecting Mill Cranes from Overload. Place. (Paper read before Assoc. 
Iron and Steel Elec. Engrs.) (116) Oct. 
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Electrical—(Continued). 


The Vacuum Generator Alternating-Current Power.* John 

Morecroft and Trap Friis. (42) 

The Positions Atoms Metals.* Hull. (42) Oct. 

Report Electromagnetic Induction.* Barnett. (42) Oct. 

Principles Radio Transmission and Reception with Antenna and Coil Aerials.* 

Dellinger. (42) Oct. 

Transatlantic Radio Communication.* Alexanderson. (42) Oct. 

cet. 1. 

Calibrating Standard Watt-Hour Meters.* Kartak. (27) Oct. 

Efficient Operation Central Power Stations.* Morgan. (64) Oct. 

(Abstract paper read before British Assoc.) (26) Oct. 10; (11) Oct. 11. 

Cost Building 33000 Volt Line. (27) Oct. 11. 

Structures Steel and Wood.* Weiss. (117) 

ct. 

Direction Finding Wireless Telegraphy.* Riall Sankey (From paper read 

before Olympia Exhibition.) (12) Oct. 17. 

The Improvement Power Factor.* Dorey. (26) Serial beginning 


Oct. 17. 
Electrolytic Production Hydrogen and Oxygen. (11) Oct. 17. 
Energization the Ignition Coil.* Geist. (120) Oct. 23. 
Back Booster.* Bouron. (73) Oct. 24. 
Form Factor.* Denton. (73) Oct. 24. 
(73) 31. 
Present Limits Speed and Power Single Shaft Curtis Steam Turbines.* 
Eskil Berg. (42) Nov. 
Present Limits Speed and Output Single-Shaft Turbo Generators.* 
Newbury (42) Nov. 
Present Limits Speed and Power Single-Shaft Turbines.* 
Johnson. (42) Nov. 
Telephone Repeaters.* Bancroft Gherardi and Frank Jewett. (42) Nov. 
Aircraft Telephony.* Cohen. (Abstract paper read before Inst. Post 
Office Elec. Engrs.) (73) Serial beginning Nov. 14. 
Tmprovement Power Factor Electrical Supply Systems.* (12) Nov. 14. 
Recording Eiffel Tower Time Signals for Determination Clock Error.* 
Turner. (73) Nov. 14. 
Hydroelectric Plant and Paper Mill Ocean Falls, Scott. (117) 
Nov. 15. 
The Electrical Gyro Compass.* (117) Nov. 15. 
The New Physics.* A.C. Crehore. (111) Serial beginning Nov. 15. 
Connexions Terre des Systémes Distribution Electrique. (33) May 31. 
Les Chauffage Electrique dans Rutgers. (33) 
ug. 
Die jiingsten Fortschritte der Beurteilung und Bekimpfung von Ueberspannungen 
Elektrischen Anlagen.* Kummer. (107) Serial beginning July 26. 


Marine. 


Hog The Greatest Shipyard the World.* Blood. (91) Vol. 26, 
1918. 

The Application Welding Ship Construction.* Jasper Cox. (91) 
Vol. 26, 1918. 

Present Status the Concrete Ship.* Wig. (91) Vol. 26, 1918. 
Variations Shaft Horse-Power, Propellor Revolutions, and Propulsive Coefficient 
with Longitudinal Position the Parallel Middle Body Single-Screw Cargo 
Ship.* William McEntee. (91) Vol. 26, 1918. 

Recent Developments Shipyard Plants. Henry. (91) Vol. 26, 1918. 
Experiments Simplified Ship Forms.* Sadler and Yamamoto. (91) 
Vol. 26, 1918. 

1918. 

Structural Steel Standardized Cargo Vessels.* Henry Sutphen. (91) Vol. 26, 


1918., 
Side Launching Ships the Great Lakes.* Frank Kirby and Edward 
Hopkins. (91) Vol. 26, 1918. 
Notes Launching.* William Gatewood. (91) Vol. 26, 1918. 
Pregress Turbine Ship Propulsion.* Francis Hodgkinson. (91) Vol. 26, 1918. 
Application Buoyancy Boxes the Steamship Lucia for the United States 
Shipping Board.* Donnelly. (91) Vol. 26, 1918. 
The Michell Journal Bearing.* (For Marine Engines.) (12) Aug. 29. 
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Marine—(Continued). 


Air Flow Over Rear Deck Battleship Pennsylvania.* Zahm. (3) Sept. 
Torpedo-Boat Destroyers the Making.* James Reed. (55) Sept. 

Steel Alabama Developments.* (For Shipbuilding.) (20) Sept. 
Crane Lighter No. 4.* (12) Sept. 

Steam Turbines and Gears for Marine Service.* Geo. Gibson. (64) Sept. 
Precast Members Used for British Concrete Barges.* (13) Sept. 11. 

Rapid Concreting Feature Big Portsmouth Dry Dock. (13) Sept. 11. 
Salvage Floating Towers Rowlinson. (46) Sept. 13. 

Electrically Driven Battleship.* Ripley. (111) Sept. 15. 

New Data Ship Stresses.* (13) Sept. 18. 


The Paravane.* Robert McKay. (Paper read before British Assoc.) (11) 
Sept. 


Geared Turbines for the Propulsion Ships.* Walker. 
(Paper read before British Assoc.) (11) Sept. 19. 


The Equipment the Commonwealth Dry Dock Boston, Mass.* Frank 
Hodgdon. (109) Oct. 

The New Dry Dock Norfolk.* Gardner. (117) Oct. 15. 

Heavy Double Trestle for Shipbuilding Cranes Over Newport News Battle-Cruiser 
Berths.* Burpee. (13) Oct. 16. 

New Shipways Newport News Departure from Ordinary Practice.* 
Mattson. (86) Oct. 22. 

Electric and Its Application Shipbuilding.* (12) Serial beginning 
Oct 


Power Speed Steamers.* Arthur Liddell. (12) Oct. 31. 

Stresses Thin Shells Circular Section. (For Shipbuilding.) (11) Nov. 14. 

Etude des Ondes Acoustiques, Propagation des Ondes Vibratoires Sous- 
Marine. Brillié. (33) Serial beginning Aug. 23. 

Die Wiederherstellung der deutschen Handelsflotte. Kreul. (50) Feb. 14, 1918. 

Schiffe aus Eisenbeton.* Guttmann. (50) Serial beginning July 1918. 


Mechanical. 


Use Pulverized Coal, with Special Reference Its Application 
Harvey. (71) Vol. 99. 


Some Points the Manufacture Files.* Geo. Taylor. (71) Vol. 99. 

Feed-Water Treating and Purifying Plant for the Republic Iron and Steel Company, 
Youngstown, Ohio. McKee. (58) July. 

Pneumatic-Electric Rock Drill and Some the Tools Used Its Construction.* 
Frank Stanley. (72) Serial beginning July 


Lubrication Air Compressors.* Conrad. (From paper 
Compressed Air Soc.) (72) July 24. 


Fuel Economy the Production Power the Apedale Works the Midland Coal, 


Coke Iron Co., Ltd., Apedale, Newcastle, Staffordshire. William Hill and 
Cork. (106) Aug. 


Trench Machinery.* Collins. (114) Aug. 


Benzol Coal.* Sainte-Claire-Deville. (From paper -read before Société 
Technique Gaz.) (66) Aug. 19. 

Turbo-Gear Manufacture.* Suverkrop. (72) Aug. 21. 

Factors Limiting the Maximum Pressures Developed Gaseous Explosions.* 
David. (11) Aug. 22. 

Seaplane Wireless Transmitting Set.* (From the and Age.) (26) Aug. 22. 

The Carbonization Coal and the Utilization the Waste Heat and Gases. 
Lane. (From South Wales Inst. Engrs.) (66) Aug. 26. 

Features Concrete Fuel Oil Tanks. Andrews. 

ug. 
and Other Properties Wire Rope. (U. Bureau Standards.) (86) 


Aug. 27. 
Aerial Bomb Sights.* (12) Aug. 29. 
Some Notes the Vickers Diesel Engine.* (12) Aug. 


Shortcomings the Water-Gas Process. John Harger. (From The Chemical Age.) 
(24) Aug. 30. 


Fire Protection for Oil Tanks.* (16) Aug. 30. 


The Examination Coal Relation Coal-Washing.* Wynter Blyth and 
O’Shea. (106) Sept. 


Worn Pump with the Oxy-Acetylene Process.* Charles Phelps. 
ept. 


Fuel Saving Industrial Plants.* John Tinsley. (55) 


Coal Fuel for Boilers.* Edward Welles and Jacobi. (55) 
ep’ 


The Resistance Aeroplane Design.* Lieberman. (55) 
ep 


Burning Coal Under the Boiler.* Frederick Scheffler and 
Barnhurst. (Paper read before Am. Soc. Mech. Engrs.) (116) Sept. 
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Mechanical— (Continued). 


Blue Water Gas Metallurgical Fuel.* Blake. (116) Sept. 

Increasing Wet Gas Washer Efficiency.* George Cramp. (116) Sept. 

Modern Methods Fine Grinding. George Emerick. (67) Sept. 

Carbonization Coal. Kirkpatrick. (117) Sept. 

Ammonia Producer Gas.* (Bureau Mines.) (105) Sept. 

Coking Illinois Coal Koppers Type Oven.* McBride and Selvig. 
(Bureau Standards.) (83) Sept. 

Influence Load Pressures Oil and Atomizing Steam Oil Burners.* 
Weymouth. (111) Sept. 

Oxy-Acetylene Welding Instruction for Shop Work.* Alfred Kinsey. (Paper 
read before Acetylene Assoc.). (83) Sept. 

Separation Costs Combined Steam-Heating and Electric Plant.* 
Meyer. (64) Sept. 

Flywheel Bursts Racine, Wis.* (64) Sept. 

The Limits Thermal Efficiency Internal-Combustion Engines.* Dugald Clark. 
(From paper read before the North East Coast Inst. Engrs. and Ship- 
builders.) (64) Sept. 

Straightening Shaft Turbine.* Clock. (64) Sept. 

Energy Stored Steam Boiler.* Fred Low. (64) Sept. 

Refinements Turbine Design.* Christie. (64) Sept. 

Factors Affecting the Life Lead-Acid Storage Batteries.* Rittenhouse. 
(Paper read before National Gas Engine Assoc.) (120) Sept. 

The Employment Gravity Conveyors.* Edward Schipper. (120) 

ept. 4. 

Heavy Machine Equipment Panama.* Gatewood. (72) Sept. 

Friction Drive Relay Control for Aircraft.* Cooper. (12) Sept. 

The Effect Carbon Dioxide When Present Inflammable Gaseous Mixtures 
Explosion Phenomena.* David. (11) 

Selecting Wood for Airplanes.* Arthur Koehler. (19) 

Using Indicator Internal Combustion Engines.* Ralph Miller. (64) Sept. 

The Possibilities New Fuel Mixtures for Internal-Combustion Engines.* Hum- 
boldt. (64) Sept. 

Coal and Wood Furnaces Under Stirling Boilers.* (64) Sept. 


Low Gas.* William Cranfield. (William Young Memorial Lecture.) (66) 
ept. 

Steaming Horizontals.* Rew. (66) Sept. 

Pulverized Coal Plant Puget Sound Traction, Light and Power Co. (From Stone 
and Webster Journal.) (86) Sept. 

Economy Industrial Fuel Oil Furnaces.* Max Sklovskys. (72) Sept. 11. 

War Time Lesson Reduction Gears.* (120) Sept. 11. 

German Type Double Rotary Aircraft Engine.* (120) Sept. 11. 

The Testing Materials. (For Automobiles.) Walter Rosenhain. (120) Sept. 11. 

New Coke Plant Belle Iron Works.* (20) Sept. 11. 

Notched Bar Tests.* Unwin. (11) Sept. 12. 

The Crossley Cold-Starting Heavy Oil Engine.* (12) Sept. 12. 

British Thread Milling Machines.* (12) Serial beginning Sept. 

Oxy-Hydrogen Gas—Its Uses the Case Threshing Machine Company, Manu- 
facturers Tractors and Farm Implements.* Charles Kandel. (24) 

Airplane Propeller Manufacture. Heim. (19) Sept. 

Symposium Refractories. (For Brick.) (Am. Chemical Soc.) (105) Sept. 15. 

Industrial Analysis Gas Mixtures the Refractometric Method.* Marcel 
Pouchon. (Abstract from article Chimie Industrie.) (105) Sept. 15. 

Temperatures By-Product Coke Oven Practice.* McBride and 
Selwig. (From Technologic Papers Bureau Standards.) (83) 
Sept. 15; (11) Oct. 17. 
Methods Removing Steam Shovels.* Sherman. (86) Sept. 17. 
Application Liberty Engine Materials the Automotive Industry.* 
Wood. (Paper read before Soc. Automotive Engrs.) (72) Sept. 18. 
Constitutional Defect Four-Cylinder Engine and Remedy.* Laurence Pomeroy. 
(120) Sept. 18. 

the Screw Propeller Working Air.* Riach. (11) 
ept. 

Engine Crankshafts: Some Causes Failure. Edward Ingham. (26) Sept. 19. 

Adopting Munitions Plant Peace-Time Work.* (27) Sept. 20. 

The Diesel Engine the Southwest.* Nordberg. (16) Sept. 20. 

Alcohol Motor Fuel. (Summary Report Long Interdepartmental Committee 
Great Britain.) (19) Sept. 20. 

Loss Due Carbon Furnace Refuse.* Berry. (64) Sept. 23. 

Automatic Pump Control.* Everett. (64) Sept. 23. 

Methods Obtaining Close Speed Regulation. Trinks. (64) Sept. 23. 

Mechanical Handling Foundry Material.* (20) Sept. 25. 

Scale Effects Relation Aerodynamics.* Levy. (120) Sept. 25. 
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Mechanical—(Continued). 


Testing Airplane Wing Ribs for Strength.* Armin Elmendorf. (120) Sept. 25. 

Coal Washing Concentrating Tables. Morrow. (Paper read before Rocky 
Mountain Coal Min. Inst.) (45) Sept. 25. 

The Classification Coals.* Atkinson. (57) Sept. 26. 

Easily Effected Economies the Retort House.* Carl Wyckoff. (24) Sept. 27. 

Large Government Storage Plant for Chicago.* (Refrigerating Plant.) (64) 
Sept. 30. 

The Relation Time Ignition the Economy the Gasoline Engine.* 
Calderwood and Mack. (64) Sept. 30. 

Reduced Quality Gas; Methods Dilution. (118) 

Petrol Natural Gas; Methods Recovery. (From Bulletin issued the 
Bureau Mines.) (118) Oct. 

Benzol Engine Fuel. Eric Walford. (From The Autocar.) (2) Oct. 

Refractory Materials and High Temperature Measurements. Kanolt. (3) 
Oct. 

Air Speed Indicators for Zahm. (The Aeronautics Staff, 

Inspection Leather Belting.* Harry Hey. (9) Oct. 

Industrial Uses Superheated Steam.* Alexander Bradley. (From paper read 
before Am. Soc. Heating and Ventilating Engrs.) (116) Oct. 

Gage Limits Interchangeable Manufacture. Peck. (55) Oct. 

The Lubrication Ball-Bearings.* Trotter. (55) Oct. 

Centrifugal Gustave Fluegel. (From des Vereines 
deutscher Ingenieure.) (55) Oct. 

Increasing Primary Cooler Efficiency.* George Cramp. (116) Oct. 

General Rules for Figuring Belting. (117) Oct. 

Power Transmission Groups the German Trucks.* Arthur Slade. (120) 
Oct. (120) 23. 

Test Shows 82.1 Per Cent. Over-All Efficiency Motor-Driven Centrifugal Pump.* 
Austin. (96) Oct. 

The Differential Type Continuous Milling Machine.* Hunter. (72) 

et. 2. 

Ammonia from Coal. Meredith. (45) Oct. 

Experimental Retort Tests Orient Coal.* McBride and Brumbaugh. 
(U. Bureau Standards.) (45) Oct. 

Some Boiler-House Humphrey. (45) Oct. 

Up-to-Date Plant the Buckeye Coal Company Nemacolin (Pa.).* Donald 
Baker. (45) Oct. 

Strength and Other Properties Wire Rope. Griffith and Bragg. 
(From paper issued Bureau Standards.) (57) Oct. 

The Action Pyridine Upon the Coal Substance. William Bone and Reginald 
Sarjant. (Abstract paper read before Royal Soc.) (57) Oct. 

Good Joint Tight and Free from Leakage; Inexpensive and Easy Make Up— 
Cement Joint Fills the Bill.* Henderson. (Paper read before Pacific 
Coast Gas Assoc.) (24) Oct. (83) Oct. 15. 

Water Gas and Coal Conservation.* Moore. (Paper read before Eastern 
Counties Gas Managers Assoc.) (66) Oct. 

Concrete Pipe Made the Centrifugal Process.* Weston. (13) 

ct. 9. 

The Scientific Progress Aviation During the War.* Bairstow. (Paper read 
before British Assoc.) (11) Oct. 10. 

Gas Engine To-Day Longer the Uncertain Quantity Once Was.* 
Bivens. (Paper read before Pacific Coast Gas Assoc.) (24) Oct. 11. 

Coal Crushing By-Product Coke Oven Plant. (83) Oct. 15. 

Building Large Gas Tank.* Sperry. (117) Oct. 15. 

Practice Oil-Burning Steam Plants.* Gossman. (111) 

ct. 

The Steam Jet Ash Conveyor.* Peebles. (45) Oct. 16. 

The Effects Kiln-Drying Commercial White Ash.* Rosenthal. (For 
Airplanes.) (120) Oct. 16. 

Engine Power and Height.* Tizard. (Paper read before British Assoc.) 
(11) Serial beginning Oct. 17. 

Order Determine the Relative Efficiency Gas Machine Necessary 
Able Determine Any Time the Quantity and Quality Gas Which 
the Machine Producing.* Carter, Jr. (Paper read before Am. Gas 
Assoc.) (24) Oct. 18. 

Vertical Retorts Lend Themselves Steaming «with Better Results than the 
Willien, Jr. (Paper read before Am. Gas Assoc.) 

ct. 


Flame Velocity Inflammable Gases. Morgan. Oct. 24. 
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Mechanical— (Continued). 


Some the Modern Methods Building Construc- 

on. ov. 

Most Recent Development Cement Plant Potash Recovery.* (67) Nov. 

Speed and Power Single-Shaft Steam Turbines.* Johnson. 

ov. 

Present Limits Speed and Power Single Shaft Curtis Steam Turbines.* 

Eskil Berg. (42) Nov. 

Pipe -Joint Tests Made Schenectady.* Victor Starzenski. (83) 
ov. 

Recommend Deeper Bell and Elimination Lead Groove for Cast Iron Pipe 

with Cement. (From Report Committee Am. Gas. Assoc.) (24) 
ov. 

Zine Works, Aim Tend Towards Less Desirable Coals and Build 

Producer Practice That can Handle Lower Cost Materials. Brooks and 

Nitchie. (24) Nov. 15. 

Sur Calibrage des Profils Trois Branches Convergeant Méme Point.* 

Norbert Metz. (93) Mar. 

Congrés Société Technique Gaz, Metz, 4-5 juillet 1919.* 

Serial beginning Aug. 

Etude Mathématique Fonctionnement des Carburateurs Giclage Niveau 

Constant.* Carbonaro. (33) Serial beginning Aug. 

L’Aérostation Maritime.* Emile Gouault. (33) Aug. 16. 

Bauart Georgs-marienhiitte.* Max (50) Mar. 


Massentransport und Massenumschlag nach Richard Borchers. 
(50) June 13, 1918. 

Die rechnerische Nachpriifung und der Kuppelofengasanalyse. Naegell. 

(50) 27, 1918. 

Die Massenerzeugung von schwierigem Automobilguss, inbesondere von Zylinderge- 

Irresberger. (50) June 27, 1918. 

Ueber Schlackenabstichgaserzeuger Vergleich solchen mit Wasserabschluss. 

Markgraf. (50) Serial beginning July 18, 1918. 

Die Giesserei der Buick Motor Co. Flint, Mich., ein Grossbetrieb fiir Automobil- 

guss.* Irresberger. (50) July 25, 1918. 

Ein Kapital aus der Gaswirtschaft. Friedrich Siemens. (50) Aug. 15, 1918. 

Koks und Kohle als Gaserzeugerbrennstoff. Hudler. (50) Aug. 22, 1918. 

Die Wirtschaftlichkeit von Nebenerzeugnisanlagen fiir Kraftwerk.* Klingen- 
berg. (50) Serial beginning Jan. 

Die Messung des Dampfverbrauches mittels stark erweiterter Messdiisen und der 
Wirkungsgrad von Curtis-Stufen. Georg Forner. (48) Jan. 25. 

Eine neuartige Festigkeitsmaschine.* Georg Wazau. (48) Jan. 25. 

Elektrische Auriistungen von Hebezeugen und Transportmaschinen Hiittenwerken. 

Bruch von Giesspfannengehingen.* Senssenbrenner. (50) Feb. 27. 

Beitrage zur Erhéhung der Ammoniakausbeute bei der Destillation der Steinkohle. 

Friedrich Sommer. (50) Serial beginning Mar. 13. 

Einige die Kettenlinie.* Kiefer. (107) Serial beginning Mar. 22. 

Stahlgussketten. Richard Krieger. (50) Serial beginning Mar. 27. 

Die Kettenlinie Ingenieurwesen.* Brunner. (107) July 12. 

Die elektrischen Férdermaschinen-Antriebes.* (107) Serial begin- 

ning Aug. 23. 

Von den Kartoffel-Trocknungsanlagen des 

Biihlmann. (107) Aug. 


Metallurgical. 


Use Pulverized Coal, with Special Reference Its Application Metallurgy.* 
Harvey. (71) Vol. 99. 
Modern Steel Metallurgy. (Calculation and Comparison Process.) Chas. 
Bagley. (71) Vol. 99. 
The Acid Hearth and Slag.* Whiteley and Hollimond. (71) Vol. 99. 
Deoxidation, and the Influence Lime Equilibrium the Acid Open-Hearth 
Furnace. Yaneske. (71) Vol. 99. 
Macro-Etching and Macro-Printing.* Humfrey. (71) Vol. 99. 
The Manufacture and Working High-Speed Steel.* Andrew and 
Green. (71) Vol. 99. 
the Case-Hardening Process.* Hanson and Hurst. (71) 
ol. 
The Molecular Constitutions High-Speed Tool Steels and Their Correlations with 
Lathe Efficiencies.* John Oliver Arnold and Fred Ibbotson. (71) Vol. 99. 
Tension Effects High-Speed Steels. Thompson. (71) 
ol. 
The Carburisation Iron Low Temperatures.* Andrew McCance. (71) Vol. 99. 
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Notes the Liquidus the Iron-Carbon Diagram.* Cesare. (71) Vol. 99. 

(71) 

The Experimental Investigation the Influence the Rate Cooling the 
Hardening Carbon Steels.* Portevin and Garvin. (71) Vol. 99. 

Iron-Carbon Alloys.* Kuniichi Tawara and Genshichi 
99. 

The Estimation Phosphorus the Presence Tungsten.* Watson Gray and 
James Smith. (71) Vol. 99. 

Welding Mild Steel.* Hobart. (42) Apr. 

Fatigue Metals Under Repeated Stress.* Herbert Moore. (4) June. 

Complete and Modern Heat-Treating Plant.* Dause. (72) July 24. 

Pulverized Coal Blast Furnaces. (22) Aug. 15. 

Fusion Welding Applied Drop-Forging.* Miller. (Abstract paper 
read before Am. Drop Forge Assoc.) (72) Aug. 21. 

Cast Iron Under Heat Influences.* Adamson. (22) Aug. 22. 

The Effect Work Metals and Alloys.* Owen Wm. Ellis. (Paper read before 
the Inst. Metals.) (11) Aug. 29. 

Treatment Tailing and Ore the Sweeny Mill.* R.S. Handy. (103) Aug. 30. 

Overfired Car Type Annealing Furnace.* (116) Sept. 

Reducing Non-Metallic Impurities Steel. Lindemuth. (116) Sept. 

Atlas Crucible Steel Increases Capacity for Making and Rolling High Grade Steels.* 
Donald Dickinson. (116) Sept. 

Practical Notes Physical Tests Steel.* Austin Wilson. (116) Serial 
beginning Sept. 

The Heat Treatment Track Materials. Bronson. (Abstract paper read 
before Am. Steel Treaters’ Soc.) (86) Sept. 

Fatigue Phenomena Metals.* (55) Sept. 

New Mill Kiushu Steel Works, Japanese Increase Steel Production.* 
ept. 

Practical Notes Physical Tests Steel.* Austin Wilson. (62) Serial 
beginning Sept. 

Overfired Car Type Annealing Furnace.* (62) Sept. 

New Compensated Heatmeter.* Charles Frey. (105) Sept. 

Electric Production Carbon-Free Alloys.* Northrup. (105) Sept. 

Air Apparatus for Determining the Thermal Conductivity Metals.* Gordon 
Wilkes. (105) Sept. 

The Design Electric Furnaces. Gosrow. (105) Sept. 

Aluminum Ingot.* Robert Anderson. (U. Bureau Mines.) 

ept. 

The the Mountain Copper Company.* Lloyd White. (103) 

New Wales Lead (From Proceedings the Australasian Inst. 
Min. Engrs.) (16) Sept. (103) Aug. 30. 

Working Monel Metal.* Hugh Williams. (72) Sept. 11. 

The Properties Some Copper Alloys.* Rosenhain. (Paper read before Inst. 
Metals.) (12) Sept. 12. 

New Screen-Sizing Scale Proposed.* Edward Robie. (16) Sept. 13. 

Notes the Metallurgy Wulfenite.* Bonardi. (105) Sept. 15. 

Application the Cottrell Process the Recovery Fume from Silver Refining 
Operations.* Smith and Heimrod. (105) Sept. 15. 

Metallurgical Electric Furnaces.* St. John. (105) 

New Methods Speed, Foundry Output.* (20) Sept. 18. 

Fuel Economy Cupola Practice.* Yates. (11) Sept. 19. 

Fuel Economy the Iron and Steel Manufacture.* William Bone. (Report 
before Iron and Steel Inst.) (11) Serial beginning Sept. 19. 

Notes Troubles from Colloids Flotation. (16) Sept. 20. 

Brass-Making Induction Furnaces.* Blakeslee, Jr. (27) Sept. 


Experiences Electric Steel Foundry.* (27) Sept. 20. 

Centrifugally Cast Pipe South America.* (20) 

Economies Malleable Iron Foundry.* Conant. Sept. 25. 

Silico-Manganese for Steel Castings. Cone. (20) 

Chemical Composition Welding Electrodes.* Orton. (72) 

ept. 

Moulding-Sands for Foundry Work.* Boswell. (Paper read 
before Inst. Metals.) (11) Serial beginning Sept. 26. 

the Equipment Blast Furnace Plant.* Percy Hodges. 

ept 

Stress Lines Steel After Permanent Deformation.* Andrew McCance. (From 

Transactions, Inst. Eng. and Ship Building.) (19) Sept. 27. 


Illustrated. 
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Metallurgical—(Continued).. 


The Positions Atoms Metals.* Hull. (42) Oct. 

Weirton Blows New Blast Furnace.* (116) 

Special Transformer Delivers Arc Voltage.* Holslag. (Paper read before 
Assoc. Iron and Steel Elec. Engrs.) (116) Oct. 

Direct and Alternate Current Welding.* Candy. (Paper read before Assoc. 
Iron and Steel Elec. Engrs.) (116) Oct. 

Constant and Variable Voltage Systems.* Bennett. (Arc-Welding.) (Paper 
read before Assoc, Iron and Steel Elec. Engrs.) (116) Oct. 

The Constant Potential Welding System.* Alexander Churchward. (Paper read 
before Assoc. Iron and Steel Elec. Engrs.) (116) Oct. 

Are Welding Equipment for Steel Mills.* Unland. (Paper read before Assoc. 
Iron and Steel Elec. Engrs.) (116) Oct. 

Electric Furnace Replaces Crucibles.* (20) Oct. 

Season Hatfield. (Paper read before Inst. Metals.) (11) 
Oct. 

The New Elmore Process. (From The Mining Magazine.) (103) 

The Micro-Mechanism the Ageing Duralumin. Zay Jeffries. (Paper read 
before Inst. Metals.) (11) Oct. 10. 

Cargo Fleet Iron Company’s Extensions.* (Blast Furnace.) (22) Oct. 24. 

Observations Typical Bearing Metal.* Fry and Rosenhain. 
(Paper read before Inst. Metals.) (11) Oct. 

New American Blast Furnace Plant.* (22) Oct. 31. 

Allis-Chalmers Heavy Forging Plant.* (62) Nov. 

The Anatomy Drop Forging.* Aitchison. (From paper read before 
Midland Inst.) (62) Nov. 

Correct Heat Treatment Cast Steel. Alvin Couarroe. (62) Nov. 

Pyrometry the Steel Industry. Richard Brown. (62) Serial beginning Nov. 

The Solidification Metals from the Liquid State.* Cecil Desch. (Paper read 
before Inst. Metals:) (11) Nov. 

The Ternary Alloys Tin-Antimony-Arsenic.* Stead. (Paper read before 
Inst. Metals.) (11) Nov. 14. 

Rapport sur les Essais Effectues sur les Briques Silice des Dunes.* 
Philipon. (93) Nov., 1918. 

Sur Quelques Appareils Destiné Controle Fabrication des Briques Silice.* 
Chatelier and Bogitch. (93) Nov., 1918. 

Mécanisme Trempe des Aciers Carbone.* Pierre Chevenard. (93) Jan. 

Effet Ravenu sur Structure Micrographique des Aciers Hypseutectiques 
des Alliages Constitution Similaire.* Portevin. (93) Mar. 


Sur Dureté Resilience des Alliages Or-Cuivre.* Portevin and Jean 


Durand. (93) Mar. 

Equipement Siemens pour Commande d’un laminoir 19000 
Chevaux.* (33) Aug. 

Fabrication, Propriétés Utilisation Industrielle Fer Blectrolytique.* Jean 
Escard. (33) Serial beginning Aug. 23. 

Der Schmelzofen von Carl (50) Jan. 31, 
1918. 

Die Vorausbestimmung der Fuchs-und Gichttemperatur beim Giessereiflammofen 
und Kuppelofen als Beispiele entwickelt. (50) Jan. 31; 1918. 

18. 

Selbsttatige Elektroden-Regelvorrichtungen fiir Lichtbogen-Elektro-Oefen. Kunze. 
(50) Serial beginning Feb. 14, 1918. 

Die Raumverteilung ein Betrag zur Frage des Entwurfes 
von Giessereien. Carl Irresberger. (50) 28, 1918. 

Richtlinien fiir die Erforschung der bildsamer inbesondere 
des Arbeitsbedarfs beim Walzen. Rummel. (50) Serial beginning Mar. 


Die Bedeutung der Ukraine der russischen Hugo Klein. (50) 
Mar. 21, 1918. 


Ueber den Betrieb der steinernen Winderhitzer. (50) Mar. 21, 1918. 

Neues aus der Praxis des Emaillierens. Schaefer. (50) Mar. 28, 1918. 

Der Umbau des Hochofenwerkes der Gutehoffnungshiitte Oberhausen, 
Rhid.* Max Weidler. (50) Serial beginning Apr. 1918. 

Das Gesetz tiber die nichteisenhaltigen Erze und Metalle. (50) Apr. 

Ueber den Koksverbrauch Hochofen.* Fr. Lange. (50) Apr. 11, 1918. 

Zur Bestimmung der Walzarbeit. (50) Apr. 18, 1918. 

Das Verfahren bei der Errichtung industrieller Anlagen. Friedrich 
Syrup. (50) Apr. 18, 1918. 

Russlands (50) May 1918. 

Das Duplex-Verfahren Amerika.* Illies. (50) May 16, 1918. 

Einiges tiber die Cowperbeheizung. Pfoser. (50) June 20, 1918. 
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Metallurgical—(Continued). 

Die augenblickliche Lage der siidrussischen Hugo Klein. (50) 
June 20, 1918. 

Beizantrieb der Dillinger Hiittenwerke.* Nolte. (50) July 11, 
1918. 

Das Verhalten des Schwefels der Thomasbirne. Blum. (50) July 11, 1918. 

Bronzeguss alter und neuer (50) July 25, 1918. 

Zur Frage der auf Hochofenwerken. Oskar Simmersbach. (50) 
Aug. 1918. 

Der von schlecht gebranntem Kalk beim Thomasverfahren. Max Back- 
(50) Aug. 15, 1918. 

Schmelzen von Grauguss Oelofen. Kurt Abeking. (50) Aug. 
1918. 

Englands Wirtschaftskampf gegen die deutsche Stahlindustrie. Racine. 
(50) Sept. 1918. 

Aus der ukrainischen Hugo Klein. (50) Sept. 19, 1918. 

Die neue Hochofenbeschickungsanlage der Rheinischen Stahlwerke Duisburg- 
Meiderich.* Adolf Kiippers. (50) Sept. 19, 1918. 

Ueber beim mit Nutzanwendung fiir den Betrieb.* 
Sattmann. (50) Oct. 1918. 

Zur Frage der beschleunigten Cowperbeheizung (P. Bernard 
Osann. (50) Oct. 1918. 

Vom den Vereinigten Staaten von Nordamerika. (50) 
ct, 

Die Untersuchung des Weissblech.* Leo Mayer. (50) Oct. 17, 
1918. 


Ueber hiittentechnischen Feuerungen. Escher. (50) 
Oct. 24, 1918. 

Ueber die Heizung der steinernen Winderhitzer. Jantzen. (50) Nov. 18, 
1918. 

Die Grundlagen fiir die Anwendung betriebswissenschaftlicher Verfahren der 
Gisserei. Siegfried Werner. (50) Nov. 28, 1918. 

Ueber die Feinblech-Industrie Siidrussland.* Pletsch. (50) Serial begin- 
ning Dec. 1918. 

Zur Statistik der deutschen Eisenerzeugung Kriege. Bierbauer. (50) 


Beitrage zur Kenntnis oxydischer Schlackeneinschlusse sowie der Desoxydations- 
Flusseisen.* Oberhoffer and d’Huart. (50) Serial begin- 
ning Feb. 13. 


Zur der sparsamen Verwendung von Eisen. Wilhelm Mertens. (50) Feb. 


Ueber hiittentechnischen Feuerungen. (50) Mar. 
Ueber Manganstahl und dessen Herstellung fiir Stahlformguss Héroult-Elektroofen. 
Berthold Schudel. (107) Sept. 13. 


Military. 


Heavy Coast Artillery.* Tomlinson. (4) June. 

The Difficulties and Dangers Mine-Rescue Work the Western Front; and 
Mining Operations Carried Out Men Wearing Rescue-Apparatus.* Dale 
Logan. (106) Aug. 

Accidents Due Structural Defects Apparatus Injury Apparatus; and The 
Future the Proto Apparatus.* Dale Logan. (106) Aug. 

Chemical Warfare. Chance. (2) Sept. 

Bomb-Proofing the Winiereux Viaduct.* Ripley. (5) Sept. 

Activities the Construction Division, United States Army, and the Form Con- 
tract Adopted. Marshall. (109) Sept. 

The Field Mount for the 7-In. Navy Gun.* (72) Sept. 11. 

Account the British Tanks Used the War.* Tennyson d’Eyncourt. 
(Paper read before British Assoc.) (11) Serial beginning Sept. 12. 

War Gases are Vital Military Importance. Wm. Sibert. (83) Sept. 15. 

The British 18-Pounder Quick-Firing Gun.* William Chubb. (72) Serial 
beginning Sept. 25. 

Caterpillars and Their Construction.* Condit. (72) Serial beginning Sept. 


25. 
Portable Military Bridges.* Inglis. (Paper read before British Assoc.) 
(12) Serial beginning Sept. 26. 


The System High Burst Ranging.* Montague Blundon. (100) 
ept.-Oct. 

the Rhine with German Pontoon Equipage.* Godfrey. (100) 


Army’s Light-Railway Practice France.* Paul McGeehan. 
ct. 


Illustrated. 
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Bridge Engineering Active Warfare.* Lewis Moore and Marshall 
McDonald. (13) Serial beginning Oct. 

Heavy Steel Highway Bridging the Front.* A.C. Oxley. (96) Oct. 16. 

Die Herstellung gusseiserner Granaten Frankreich und England. Carl Irresberger. 
(50) Oct. 31, 1918. 

Der Werkstoff einiger feindlicher Artilleriegeschosse.* Schulz and Goebel. 
(50) Dec. 12, 1918. 

Die Erzeugung von Gewehr- und Handgranaten Amerika.* Carl Irresberger. 
(50) Dec. 26, 1918. 


Mining. 


The Preservation Mine Timber.* Williams. (106) July. 

Electric Shot-Firing.* MM. Taffanel, Dautriche, Durr, and Perrin. (57) Aug. 15. 

Economical Pumping New Application the Electric Turbine 
Hughes. (22) Aug. 15. 

Avoidable Degradation Coal.* Benedict Shubart. (Paper read before the Rocky 
Mountain Coal Min. Inst) (45) Sept. 

Small Stripping with Heavy Overburden.* Donald Baker. (45) Sept. 

The Strength Pit Props and Head-Trees.* Henry Adams. (From Journal the 

German Stone Dusting Experiments. Beyling. (From Gliickauf.) (57) 

Graphic Charts for Petroleum Bore-Holes.* Sington. (11) Sept. 

Siberian Mines and Mining.* Chester Purington. (103) Sept. 

How the Drainage Problem Edna No. Mine Was Solved.* Donald Baker. 
(45) Sept. 11. 

Diesel Engines Mine Power-Plants.* Legrand. (103) Sept. 13. 

Bulkheading Open Stopes.* Richards. (Paper read before Lake Superior 
Metal Mine Safety Conference.) (16) Sept. 13. 

Modern Mine-Wiring Practice.* Terrell Croft. (45) Sept. 18. 

Sinking the Shaft the Pabst Mine.* Wagner. (16) Sept. 20. 

Selection Power for Mine Service. Steck. (45) Sept. 25. 

Mines the Jasper Park Collieries, Limited, Pocahontas, Alberta.* 
(45) Sept. 25. 

Some Engineering Features Connection with the Utah Copper Company’s Opera- 
tions.* Gemmell. (103) Sept. 27. 

Quarry Stripping with Conveyor and Steam Shovel. Oliver Bowles. (From 

Sinking and Concreting Mine Shaft. (117) Oct. 

Shaft Sinking Mines.* Knecht, Stuart Martin and others. (Abstracts 
papers read before South African Inst. Engrs.) (57) Serial beginning 


Oct. 

Shaft Sinking the Cementation Process.* Hassam and Mawson. 
before North Staffordshire Inst. Min. Engrs.) (57) Oct. 
(22) 

Model Illinois Coal Mine.* (Abstracted from Mine and (45) Oct. 16. 

Failures Caused Defects Winding Ropes.* (57) Serial beginning Oct. 24. 

Accidents Haulage Inclines.* Watteyne and Lebens. (From Annales des 
Mines Belgique.) (57) Serial beginning Oct. 31. 

Factors Design Sluices and Pipe Lines for Hydraulicing.* Goodale. 
(From The Colorado School Mines Magazine.) (86) Nov. 19. 

Safety Factors the Use Explosives Quarrying. Walter Snelling. (Paper 
read before National Safety Council.) (86) Nov. 19. 

Mining and Smelting near Monterrey, Mexico.*. Brinsmade. (103) Nov. 22. 

Ueber die Probenahme von Erzen und (50) Serial beginning Jan. 10, 
1918. 

Manganerze Russland. Hugo Klein. (50) Apr. 1918. 

Felssprengungen mit fliissiger Luft. Rebold. (107) July 12. 


Miscellaneous. 


Present Status Industrial Lighting Codes.* Stickney. (42) Apr. 

Industrial Personnel Relations. Young. (4) 

Atmospheric Pollution from the Engineer’s Standpoint.* John Kershaw. 
Advisory Committee Meteorological Office, London.) (12) 

ug. 29. 

The Hollerith System Accountancy and Its Application Public Works Accounts.* 
(114) Aug. 30. 

The Magnesite Industry the United States.* Phalen. (103) Aug. 30. 

Planning Department System.* John Black. (9) Sept. 

The Philosophy Costs. Knoeppel. (9) 

Methods the Woodworking Industry.* Carle Bigelow. 
(9) Sept. 


Illustrated. 
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Miscellaneous—(Continued). 


Activities the Construction Division, United States Army, and the Form Con- 

tract Adopted. Marshall. (109) Sept. 

Gas Works Carbonise Charcoal for Gas Masks.* Brophy. (83) Sept. 

The Flash and Burning Points Gasoline-Kerosene Mixtures.* James Robson 

and James Withrow. (Paper read before Am. Inst. Chemical 

(105) Sept. 

Chemical Affinity and Atomic Valence. Ciamician and Padoa. (19) Sept. 

Unit Costs for Use Public Utility Appraisals.* Baldwin. (13) Sept. 11. 

Increasing the Ammonia Yield. (24) Sept. 13. 

The Allen-Moore Cell the Pulp and Paper Mill.* Mitchell. (105) Sept. 

15. 

Glucinum. Negru. (105) Sept. 15. 

Calculation Hydrometer Degrees, Gravities and Weights with the Slide Rule. 
Wallace Savage. (105) Sept. 15. 

versus Day Labor Hand Excavation. Everett Bryan. (86) 

ept. 

The Kelley System Payment Contractors for Estimating. (From Report 

Associated General Contractors America.) (96) Sept. 18. 

Engineering Organization and Routine.* George McCain. (120) Sept. 18. 

Protection Owners Cost-Plus Contracts.* Wells. (96) Sept. 25. 

Refrigeration Requirements Chemical Warfare.* Heritage. (55) Oct. 

Optics the Humphreys. (3) Oct. 

Observations Regarding Chlorine Cells. Wheeler. 

Office Organization.* Jackson. (Paper read before Inst. Gas Engrs. and 

Mers.) (66) Oct. 

Fixed-Fee Contracts.* Wells. (117) Oct. 15; 

(86) Oct. 

The Effect the Composite Rochelle Salt Crystal.* McL. Nicolson. 

(42) 

Nelson’s Plan Payment for Estimating.* (Statement submitted 

Associated General Contrs. America.) (96) Nov. 

Situation francaise Comparée avec celle des Principaux Autres 

Pays. (33) Aug. 

Kohlen-, Koks- und den Vereinigten Staaten des Weltkrieges. 

Argelander. (50) Aug. 15, 1918. 

Die neuen Verbrauchs-und Verkehrssteuern. Blum. (50) Aug. 22, 1918. 

Der gegenwartige Stand der Pyrometrie.* (50) Serial beginning 

Nov. 1918. 

Die Eisenindustrie Italiens unter dem Kriege. Emil Jacob. (50) Nov. 21, 1918. 

Die der ehemals russischen Gebiete (Gross-Russland, Urkaine, 

Finnland, Sibirien, Polen. Georg Berg. (50) 20. 

Bauwerke Reiche der Zehnder. (107) Aug. 16. 


Municipal. 


Housing Relation Town Development. James Thomson. (114) Aug. 

The Planning Residential Suburbs with Special Reference Engineering Features. 

Olmsted. (Abstract paper read before National Conference City 

Planning.) (60) Oct. 

Cost Utilities and Street Improvements Affected the Size Residence Lots.* 

(Paper read before Town Planning Conference Ottawa.) 

(96) ct. 

Rules Practice for the Establishment Street Widths and Their Subdivisions.* 

Haldeman. (Paper read before Town Planning Conference Ottawa.) 

23. 

Zoning. Edward Bassett. (96) Oct. 23. 

Fundamental Considerations City Planning. Olmsted. (Paper read before 

Town Planning Conference Ottawa.) (96) Oct. 23. 

Lot and Block Units for Homes Moderate Price. Arthur Coleman Carney.* 

(Paper read before Town Planning Inst. Canada and Am. City Planning 

Inst.) (96) Oct. 30. 

Housing and Town Planning.* Thomas Adams. (Paper read before Am. City 

Planning Inst.) (96) Nov. 

Sunshine Relation the Dwelling.* Julian Julian. (114) Nov. 

The Planning Land Relation Municipal and Social Problems. Thos, Adams. 

from paper read before Am. Soc. for Municipal Impvts.) (96) 
ov. 20. 


Railroads. 


Apparent Relation Between Rainfall and Durability Zinc-Treated Cross-Ties. 
Teesdale and Allen. (113) Vol. 15. 
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Railroads—(Continued). 

Report Sub-Committee Car Construction. (Am. Wood Preservers Assoc.) 
(113) Vol. 15. 

Track Depression Leads Difficulties.* (87) Aug. 29. 

American Railway Materials the Far East.* Frank Rhea. (From Report 
Bureau Foreign and Domestic Commerce.) (15) Aug. 29. 

The Jersey Central Building Modern Coal Pier.* (15) Aug. 29. 


Transformers.* (17) Aug. 30. 


Lame Engines and Their Effect Fuel Consumption.* Hardy. (Abstract 
paper read before International Railway Fuel Assoc.) (25) Sept. 
Recent Examples Turntable Design.* (87) Sept. 
Pennsylvania has Novel Treating Plant. (87) Sept. 
Pennsylvania Lines Mallet Locomotive.* (25) Sept. 
Box Cars Built C., St. P.* (25) Sept. 
Types Valve Gear French Locomotives.* Landon. (25) Sept. 
Elevation Tracks Aurora.* Christine. (117) Sept. 
Large Train-Shed Raised without Traffic Interruption.* (13) Sept. 
Concrete Railway Track Support.* Irwin. (Abstract paper read before 
Am. Concrete Inst.) (96) Sept. 
Concrete Foundation for Wooden Water Tank.* (15) Sept. 
Complete Wood Preserving Plant Mounted Cars.* (15) Sept. 
The Alternating Current Track-Circuit.* Douglas Gall. (73) Sept. 
Ebenezer Shops and Engine Terminal, R.* (18) Sept. 
Tapered-Floor Track Scales, Canadian Pacific Railway.* (18) Sept. 
Pulverized Fuel Equipment for Locomotives.* (15) Sept. 12. 
Concrete Packing Stops Settlement Over Tunnel.* Adams. (15) Sept. 12. 
Rolling Stock 1919.* Herbert Walker. (46) Sept. 13. 
Railway Train Lighting.* Wanamaker. (61) Sept. 15. 
Heat Treatment Track Materials. Bronson. (Abstract from paper read 
before Am. Steel Treaters’ Soc.) (86) Sept. 17. 
Opportunities for American Signaling Far East. Frank Rhea. (From Report 
issued Dept. Commerce.) (15) Sept. 19. 
Terminal Improvements East St. Louis.* (18) Sept. 20. 
Improving Efficiency Track Labor. Morse. (Paper read before Road- 
masters’ and Maintenance Way Assoc.) (18) Sept. 20; (86) Oct. 15. 
Raising Large Train Shed Under Traffic.* (15) Sept. 26. 
Flathead Valley Branch, Northern Pacific Ry.; Features the Construction Work.* 
(18) Sept. 27. 
Army’s Light-Railway Practice France.* Paul McGeehan. (13) 
ct. 
Minor Buildings Large Freight Terminal.* (18) Oct. 
Mikado Type Locomotives the R.* 11. 
Power Generation. (Am. Elec. Ry. Eng. Assoc.) (17) 
ct. 
Report Committee Equipment.* (Am. Elec. Ry. Eng. Assoc.) (17) Oct. 11. 
New Trans-Andine Railway.* Carlos Tejada Sorzano. (18) Oct. 18. 
Baltimore Ohio Shops, Cumberland, Md.* (18) Oct. 18. 
Ties Italian State Railways.* (From Cemento.) (86) 
ct. 
Report Methods and Equipment Used Renewing Timber Bridges Whole 
and Part. (Am. Ry. Bridge and Bldg. Assoc.) (87) Nov.; (18) Nov. 
Metal Railway Structures. (Am. Ry. Bridge and Bldg. Assoc.) 
ov. 
Report the Economical Use and Storage Fuel Railway Pumping Stations. 
(Am. Ry. Bridge and Bldg. Assoc.) (87) Nov. 
Railway Fire Protection Equipment.* Knowles. (87) Nov. 
Railway Electrification Australia.* (18) Nov. 
New Electric Locomotives for St. Ry.* (18) Nov. 
Construction Railroad Along the Queenston-Chippawa Canal.* Harry Gardner. 
(117) Nov. 15. 
Recent Tests the Holding Power Railroad Spikes.* (From Bulletin issued 
Columbia Univ.) (86) Nov. 19. 
Tests the Holding Power Track Spikes.* (18) Serial beginning Nov. 22. 
L’Electrification des Chemins Fer; Impressions Commission Envoyée aux 
Etats-Unis par Ministre des Travaux Publics pour Question 
Mauduit. (33) Aug. 30. 
Ueber die Verwendung von Flusseisenblechen fiir Lokomotivfeuerbiichsen.* Oskar 
Simmersbach. (50) Mar. 21, 1918. 
Die Holzfeuerung der Lokomotiven. Kesselring. (107) Sept. 20. 
Ueber die des Kuppelstangentriebes.* Karl Miiller. (107) 
Serial beginning Sept. 20. 


Illustrated. 
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Railroads, Street. 


Track Welding the Metallic Arc.* Cyril Hopkins. (26) Sept. 

Definition Terms Valuation Work. (From Report read before Am. Elec. 
Ry. Assoc.) (86) Sept. 17. 

Laying Out Power Transmission Line.* Charles Harte. (17) Sept. 20. 

Blue Lights and Their Significance the New York Subways.* Porr. 
(17) Sept. 20. 

Selection Rails for Electric Railway Service.* Cram. (17) Sept. 20. 

Symposium the One-Man Safety Car. (Abstract paper read before Transporta- 
tion and Traffic Assoc.) (17) Oct. 11. 

Gasoline vs. Electric Motor for Street Railway Service. Norman Storer. 
(Paper read before Electric Railway Eng. Assoc.) (17) 
Motorwagen und neuer Bauart der Strassenbahn Ziirich.* 

Largiader. (107) Sept. 13. 


Roads and Pavements. 


Report Committee Service Tests Flooring and Paving. (Am. Wood Pre- 
servers Assoc.) (113) 15. 

The Service Records for Wood-Block Paving.* Walter Buehler. (113) 
Vol. 15. 

Report Committee Wood-Block Flooring and Paving. (Am. Wood Preservers 
Assoc.) (113) Vol. 15. 

Smooth Concrete for Creosoted-Wood Paving.* Ellis Dutton. (113) Vol. 15. 

Progress Report Wood-Block Paving Experiments Minneapolis.* Tees- 
dale and MacLean. (113) Vol. 15. 

The Task Confronting Highway Surveyors.* Chapman. (114) Aug. 

Recommended Practice Mississippi Valley State Highway for Con- 
crete Road Construction. (96) Aug. 28. 

Good Roads.* Chas. Puff. (2) Sept. 

(67) ept. 

Concrete Highway Construction Standards Raised. (Mississippi Valley Assoc. 
State Highway Depts.) (67) Sept. 

Resurfacing Old Macadam and Gravel Roadways with Special Reference Adapta- 
bility Old Roadbeds Foundation for Hot Mix Bituminous Surfaces.* 
Hugh Skidmore. (60) Sept. 

Granite Block Pavements New Orleans, La. John Bartley. 
(60) ept. 

Recommended Procedure the Construction New Macadam Roads. Ross. 
(Paper read before Univ. Kentucky Road School.) (60) Sept. 

Estimating for Asphalt Pavement Repairs. Preston. (60) Sept. 

Maintenance Macadam and Gravel Roads. Heath. (From paper presented 
the 1919 “‘Road Builders’ the Univ. Kentucky.) (86) Sept. 

Cost Surveys for Federal Aid Roads Project Kansas. (86) Sept. 

Methods Protecting Concrete Pavements Laid Warm Weather.* (Portland 
Cement Assoc.) (86) Sept. 

Progressive Method Road Improvement for Rural Districts. Gabriel Henry. 
(From paper before Canadian Road Congress.) (86) Sept. 

Methods Resurfacing Old Macadam. William Bosler. (From paper presented 
the 1919 “Road Builders’ the Univ. Kentucky.) (86) Sept. 

New and Gravel Roads Insured Surface Treatment. Gilpin. (96) 

ept. 

What Has New York State Received for Its 000 Highway 
Eltinge Breed. (13) Sept. 

Spacer Used for Wood-Block Pavements.* John Crandell. (13) 

ept. 

Road Drainage and Foundations. Geo. Hogarth. (Paper read before Canadian 
Good Roads Assoc.) (96) Sept. 11; (86) Oct. 

Does Rich Concrete Roads Crack More Than Lean? (13) Sept. 11. 

Pneumatic Tools for Breaking Pavement.* Walter Burn. (17) Sept. 20. 

New Features Indiana’s Concrete Road Specifications. (13) Sept. 25; (2) Oct. 

Some Practical Points Observe the Construction Bituminous Pavements. 
Keith Compton. (Paper read before League Third Class Cities.) (60) 
Sept.; (86) Oct. 

The Roads France.* Youngberg. (100) 

ct. 

The Construction Portland Cement Concrete Pavement James 
Routh. (60) Oct. 

Stone and Gravel Road Construction Ontario. Wilson. (From paper read 
before Ontario Good Roads Assoc.) (60) Oct. 

Recommended Procedure the Design, Construction and Maintenance Asphalt 
Macadam Pavements. Prevost Hubbard. (60) Oct. 
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Roads and Pavements—(Continued). 


Impact Tests Auto Trucks Roads.* Smith and Pauls. (From 
Report Bureau Public Works.) (86) Oct. (13) Sept. 18. 

How Secure Best Results Construction Improved Granite Block Pavements. 
Albert Rhodes. (From manual issued Granite Paving Block Mfrs.’ 
Assoc.) (86) Oct. 

Compact Portable Outfit for Testing Aggregates the Field.* Jackson. 
(From Public Roads.) (86) Oct. 

The Economic Limit Motor Truck Weights.* Robert Barnett. (86) Oct. 

Large Paving Mixer Puts 180-Yard Slab Every Hour.* (13) 

Machines Take the Place Men 20-Mile Concrete Road.* (13) Oct. 

Beam Strength the Important Item Brick Roads. Will Blair. (13) Oct. 

Mountain Highways Hamilton, Ont. Noulan Cauhonk. (Excerpt from Report 
City Council Hamilton, Ont.) (96) Oct. 16. 

Some Notes English Highway Construction. Chapman. (From The 
Surveyor.) (86) Oct. 29. 

Permanent Pavements Railway Stations and Freight Terminals.* Colin 
Campbell. (117) Nov. 15. 


Sanitation. 


State Department Public Health During the War. Matte. 

une, 

The Utilization Sewage Sludge.* John Watson. (114) Aug. 30. 

Operating Experiences with Activated Sludge Process for Factory Wastes. George 
Fuller. (60) Sept. 

The Trend Municipal Refuse Collection and Disposal—Estimating Costs. Rudolph 
Hering. (60) Sept. 

Sewage Disposal Chicago.* Hill. (117) Sept. 

Sewage Disposal Difficulties Madison, Wisconsin. (13) Sept. 11. 

Tests Lime-Electrolytic-Agitation Sewage-Treatment Process Easton, Penn- 
sylvania.* (From Reports Pennsylvania State Dept. Health and Franklin 
Inst.) (13) Sept. 18; (96) Oct. 16. 

More Engineering Sewer Horner. (60) Oct. 

Drainage Culvert Built Through High Railway Fill. (13) Oct. 

Provides for Variable Sewage Flow.* Smetters. (13) 

Walkerville Underground Sewage-Pumping Plant.* Charles Tarr. (96) Oct. 30. 

Augusta Street Concrete Intercepting Sewer. Christine. (117) 

L’Industrie Moderne Francis Marre. (33) Aug. 23. 

Ueber einige neuere praktische Verfahren zur Messung des Warmeleitvermégens von 
Bau- und Isolierstoffen.* Max Jakob. (48) Serial beginning Jan. 25. 


Structural. 


Preservatives. (Am, Wood Preservers Assoc.). (113) 

ol. 15. 

Report Committee Non-Pressure Treatments. (Am. Wood Preservers Assoc.) 
(113) Vol. 15. 

Surface Tensions Wood-Preserving Oils Factors Protection Against Marine 
Borers. Shackell. (113) Vol. 15. 


Plant Operation.* (Am. Wood Preservers Assoc.) (113) 
ol. 15. 


Diagrams for Reinforced Concrete.* James Williamson. (12) Aug. 


Establishing Standards Construction.* Segur. (86) Aug. 27. 

Specific Gravity Measure Strength Wood. (From Bulletin issued 
Dept. Agriculture.) (86) Aug. 27. 

the Rapid Seasoning Jarrah.* Alfred Tomlinson. (Paper 
Western Australia Inst. Engrs.) (11) Serial beginning Aug. 29. 

Better Concrete—The Problem and Its Solution.* Nathan Johnson. (2) Sept. 

Tests Eighteen Concrete Columns Reinforced with Cast Iron. (U. Bureau 
Standards.) (3) Sept. 

Tests Plain and Reinforced Gypsum Specimens. Slater. (4) Sept. 

Run 1200 Yards Twenty Hours Made with Conveyor System for Concrete 
(67) Sept. 

Ohio Hydrate Supply Co.’s Plant.* (67) Sept. 

Interesting Features Dewey Cement Plant.* Frank. (67) Sept. 

The Equipment the Wisconsin Sand and Gravel Company’s Plant.* 

ept. 
Fine-Grained Concrete Sands. Giesecke. (96) Sept. 
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Structural—(Continued). 


Paper Cylinders Used for Molds for Concrete Test Pieces.* Watson Davis. (13) 
Sept. 

Burnt Earth Concrete with Iron and Wood Reinforcement.* Hodge. (11) 
Sept. 

Handling Grain the Boat-Load.* Gotthold. (Grain Elevator.) (46) 
Sept. 

“Compression” Wood and Failure Factory Roof-Beam.* Heck. (13) 
Sept. 11. 

Wind Pressure Cylindrical Structures Practice. Fleming. (13) Sept. 11. 

Cost-Plus-Fee Contract. (Building Construction.) Wells. (96) Sept. 11; 
(96) Sept. 24. 

Distribution Concrete Inclined Chutes.* (12) Serial beginning Sept. 12. 

Continuous Beams and Rigid Frames.* Richart. (13) Sept. 18. 

Some Notes Indeterminate Structures.* George Paaswell. (86) Sept. 24. 

Significance Cracks Reinforced Concrete Construction. Stanley Harris. 
(From Proceedings Royal Victorian Inst. Architects.) (96) Sept. 25. 

Achievement Foundry Design.* Gilbert Lacher. (20) Sept. 25. 

Portland Grain Elevator Subsidence.* Scott. (117) Oct. 

Concrete I-Beams Used Make Crib Retaining Wall.* (13) Oct. 

Wind Pressures and Wind Stresses Tower Design.* Fleming. (13) Oct. 

Studies Surface Area Proportioning Method.* Edwards. (96) 

Electric Hoists Pull Building 450 Feet.* (13) Oct. 

French Airship Sheds Built Framed Concrete.* 

Grain Silo Hull.* (12) Oct. 10. 

Excavation Y.-N. Vehicular Tunnel.* Springer. (117) Oct. 15. 

Common Errors Detailing Steelwork for Buildings.* Edward Godfrey. (13) 
Oct. 16. 

Concreting Cold Weather. Wells. (86) Oct. 22; (96) Oct. 23. 

Methods Applying Roofing Gypsum Roof Deck.* Curtis Columbia. 
(86) Oct. 22. 

The Geology Concrete Aggregates with Special Reference 

Boswell. (From Concrete and Constructional Engineering.) (86) 29. 
Moulding Houses Steel Form for War Workers.* Milton Dana Morrill. (67) 


Nov. 

New York Vehicular Tunnel Lining.* Springer. (117) Nov. 

des Aciers; Essai Corrosion.* Chatelier and Bogitch. 
( ar. 

Séchage des Bois Construction.* Malgorn. (33) Aug. 

Die England unter dem Kriege.* Argelander. (50) 21, 
1918. 

pr. 

Entwicklung und Stand des Stahlformgusses und seiner Herstellungs- 
verfahren.* Carl Irresberger. (50) Apr. 25, 1918. 

Untersuchung einer gerissen Schiffkesselplatte.* Bauer. (50) May 23, 1918. 

Die Untersuchung der Metalle durch Réntgenstrahlen. Friedrich Janus. (50) 
Serial beginning June 1918. 

Ueber die Sicherung der von Wasserkammern.* Friedrich Miinzinger. 
(50) Aug. 1918. 

Ueber den elastischen Verdrehungswinkel eines Stabes. (50) Serial 
beginning Aug. 22, 1918. 

Die Grundlagen der ihre Anwendung auf die Metalldurchstrah- 
lung.* Respondek. (50) Serial beginning Sept. 12, 1918. 

Ueber den derzeitigen Stand unserer Erkenntnisse hinsichtlich der und 
Festigkeit von Gusseisen. Leber. (50) Sept. 26, 1918. 

Beitrag zur Entstehung des Holzfaser- und Schieferbruchs.* Reinhold Kiihnel. 
(50) Dec. 19, 1918. 

Ueber feuerfeste Baustoffe, insbersondere Silikasteine.* Hugo Krueger. (50) 
Dec. 26, 1918. 

Ueber einige neuere praktische Verfahren zur Messung des 
von Bau- und Isolierstoffen.* Max Jakob. (48) Serial beginning 25. 

Beton aus Hochofenschlacke. (50) Feb. 13. 

Rostsicherheit verzinkter Bleche.* Max (50) Mar. 

zur Kenntnis der Spannungen Grauguss unter Zugrundelegung verschie- 
dener Gattierungen. Otto Banse. (50) Serial beginning Mar. 27. 

Zugspannungen des Betons Eisenbetonbau.* Leuprecht. (107) June 

Die Schlachthofanlage Liestal.* Brodtbeck. (107) Aug. 

Die selektiven Korrosionen; die Bedingungen ihres Entstehens und Mittel, sie 
verhiiten. Wurstemberger. (107) Serial beginning Aug. 

Graphische zur Dimensionierung einfach armierter fiir 
n=20. Forter. (107) Aug. 30. 


Illustrated. 
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Topographical. 


Cost Surveys for Federal Aid Roads Kansas. (86) Sept. 

Surveying and Mapping from Airplanes. Lester Jones. (From paper read 
before Second Pan-Am. Aeronautic Convention.) (86) Sept. 17. 

Sextant and Stadia-Rod Method for Measuring Distance. Bird. (13) Oct. 


Water Supply. 


Water Treatment Council Grove, Kansas.* Tribus. (59) Dec., 1918. 

Lead Pipe Couplings. Jensen. (59) Dec., 1918. 

Office Records the St. Louis Water Division, Distribution Section. Thomas 
Flaherty. (59) 1918. 

Reinforced Concrete Pressure Pipe.* Coleman Meriwether. (59) Dec., 1918. 

Black Sands Filters.* Welker and Young. (59) 

Office Records.* Cuddeback. (Passaic Water Co.) (59) 
ec., 18. 

The Properties Certain Waters with Reference Their Action Metals. 
Parr. (59) Dec., 1918. 

Economical Size Pipe for Given Loss Head.* Rettger (36) April. 

The Trenton, J., Filtration Plant.* Daggett. (59) June. 

Settling Basin Efficiency Philadelphia.* Joseph Siddons. (59) June. 

Some Observations and Experiences the Operation Coagulating Basins.* 
James Armstrong. (59) June. 

Cost Pumping Through Pipe Lines.* Habermeyer. (59) June. 

Large Capacity the University Illinois.* Enger. (59) 
une. 

Unusual Ground Water Supply Conditions Baton Rouge, Louisiana. 
Howson. (59) June. 

Water Testing Stations. McClenahan and Rankin. (59) June. 

The Operation the Moline Filtration Plant. Anderson. 

Typhoid Fever Moline, Illinois. Sjoblom. (59) June. 

The Lime-Softening Water and the Use the Sludges Aid Thereto.* 
Sperry. (59) June. 

Water Softening for Municipalities.* Milton Stein. (59) June. 

Chloramine and Crenothrix.* Monfort and Barnes. (59) June. 

Utility and Performance Compound Meters.* Fred Nelson. (59) 
une. 

Water Expectancy Tunnels, Mines and Deep Wells Homogeneous Rocks. 
Robert Horton. (59) June. 

The Operation Cantonment Water-Works.* Johnson. (59) June. 

Quality Water Illinois Streams. Minna Jewell. (59) June. 

Design Tilting Dam and Its Relation Backwater the Gunpowder River.* 
Bernard Siems. (59) June. 

The Relation Depreciation Investment. Hawley. (59) June. 

Progress Queenston-Chippawa Power Canal.* (96) Aug. 28. 

Atmospheric Pollution from the Engineer’s Standpoint and Its Water Impurities.* 
John Kershaw. (12) 29. 

The Design and Construction Reinforced Concrete Covered Reservoirs.* DeL. 
French. (5) Sept. 

Methods Used and Obtained Metering the Water Supply Terre Haute, 
Ind.* Dow Gwinn. (60) Sept. 

The River Water Supply for the City Lynn, Mass.* Barrows. 

ept. 

Some Economies That May Effected the Operation and Maintenance the 
Water Works System.* Homer Knouse. (Paper read before Southwestern 
Water Works Assoc.) (60) Sept.; (86) Oct: 

Relation Gravity Water Supplies.* Robert Horton. 

ept. 

Dangerous Reduction Insulation Resistance High-Pressure Fire-Service Motors, 

Iron and Steel Standpipes from Corrosion.* Charles Sherman. (28) 

ept. 

Some Details Water-Waste Prevention Surveys.* Paul Lanham. (28) Sept. 

Schoharie Development, Catskill Water Supply System for New York City.* 
Waldo Smith. (28) Sept. 

The New Ten-Million-Gallon Reservoir the City Dayton, Ohio.* Leonard 
Metcalf and William Barnes. (28) Sept. 

Development the Gatun Hydroelectric Station.* (111) Sept. 

Waste Water Control. Case. (Paper read before Southwestern Water Works 
Assoc.) (117) Sept. 

Operation Methods and Results the Lindsay-Strathmore Irrigation District.* 
Eaton. (13) Sept. 
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Water (Continued). 
Diagram for Computing Band Spacing for Wood-Stave Pipe.* 


(13) Sept. 

Old Hole Cableway for New Churn-Drill Hole.* Roy Poston. 

ept. 6. 

Points Considered Reconstruction Small Water Power Plants. 
Holland. (Abstract paper read before Michigan Eng. Soc.) (86) Sept. 10. 

Construction Features Grand River Roller Crest Dam. Reedy. (From 
Reclamation Record.) (117) Sept. (86) Sept. 10. 

New Filtration Plant Whiting, Indiana.* Rankin. (86) 
ept. 


Stream Flow and Percolation Water.* Samuel Hall. (Paper read before Inst. 
Water Engrs. Great Britain.) (96) Serial beginning Sept. 11. 

Reconstruction Water Works Cobourg, Ont.* Davison. (96) 

The McClure Hydro-Electric Plant.* (16) Sept. 13. 

Kipawa Co.’s Pulp Mill and Power Development.* (96) Sept. 18. 


Operation Slow Sand Filters Toronto.* Norman Howard. (96) Sept. 18. 
Drainage Works the Rio Grande Irrigation Project.* 


Sept. 18. 
Method Constructing Diagram Show Probable Tchikoff. 
(13) Sept. 18. 


Groined Arches Flat Roof for Concrete Reservoirs. (13) Sept. 18. 

Making the Desert Bloom Australia.* Oliver Johnson. (46) Sept. 20. 

98-Kilometer Water Conduit Chile.* George Bayles. (13) 
ept 

Purification-Plant Methods and Results Albany.* (13) Sept. 25. 

Computation the Coefficient Discharge Venturi Meters.* Pardoe. 
(13) Sept. 25. 

Permanent Plants for Chloramine Installed Denver.* (13) Sept. 25. 

Water Departments and Private Fire Lines. Gwinn. (Abstract paper 
read before Indiana Sanitary and Water Supply Assoc.) (96) Sept. 25. 
The Economical Design Water Conduits.* Taylor. (12) Sept. 26. 
How Reconstruct Small Water Power Plants 


Ray Holland. (Paper read 

before Michigan Eng. Soc.) (60) Oct. 

Hydroelectric Development Wisconsin River Stevens Point.* William 
Snyder. (117) Oct. 

Drifting Sand Filters Toronto.* Norman Howard. (96) 
ct. 

Diagram for Solving the Manning Hydraulic Formula.* Goodrich. 
(13) Oct. 


Concreting Procedure Miami Flood- Control Dams.* (13) Oct. 
Solving Hydro-Electric Problems Small Town.* (13) Oct. 


Notes Filtration Plant Operations St. Louis.* Edward Wall. (From report 
City St. Louis.) (86) Oct. 


Cost Engineering Work for Maintenance and Operation Large Irrigation 
Project.* Chadwick. (86) Oct. 


Backfilling the Red River Tunnel.* Armstrong. (96) Oct. 

World’s Largest Dam. (117) Oct. 15. 

Hydroelectric Power Development in, British Empire. Oct. 15. 

The Yarhola Pipe Line.* Wynn Meredith. (117) Oct. 

Greater Winnipeg New Water Supply. (12) Oct. 24. 

New Type Lime and Soda Softening Plant for Water Purification.* (From The 
Surveyor.) (86) Oct. 29. 

Stream Flow and Percolation Water.* Samuel Hall. 
Water Engrs. Great Britain.) (86) Oct. 29. 

New Hydro-Electric Developments Niagara.* (12) Serial beginning Oct. 31. 

Hydroelectric Installations Norway.* Chas. Tallant. (111) Nov. 

The Toronto Drifting Sand Water Purification Plant.* William Gore and William 
Storrie. (5) Nov. 


Queenston-Chippawa Development Niagara Falls, Ontario.* 
(117) Nov. 

Effect Water Uplift Overturning Dams.* Erwin Maerke. (96) Nov. 

Hydro-Electric Power Development High Falls.* (96) Nov. 13. 

Electrically Operated Wasteways the Tieton Canal.* 


(From Journal Inst. 


Harry Gardiner. 


Nov. 15. 
Measurement Pressures Core Hydraulic Fill Dam.* (From Miami Con- 
servancy Bulletin.) (86) Nov. 19. 
Earth Slides Winnepeg Aqueduct Construction.* Douglas McLean. (96) 
Nov. 20. 
Waterways. 


Long Wharf Southern Company Oakland, Cal. 


Mattos. (113) 
Vol. 
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Water ways—(Continued). 


Inland Waterway Transportation. Theodore Brent. (4) June. 

The Jersey Central Building Modern Coal Pier.* (15) Aug. 29. 

Notes the Inland Waterways France.* Lyon. (100) 

Concrete Wall Construction Continuous Process. (13) Sept. 

for Preventing Scour Drainage Channel.* Burns. (86) 
ept. 

Creek Control Kingston, Va.* Walter Dunlap. (45) Sept. 11. 

Widened Chantel Reduces Flood Hazard Columbus.* (13) Sept. 11. 

Semi-Portal Dock Cranes Boston Army Base Wharf.* (13) Sept. 11. 

Some River Control Work the C., Q.* (18) Sept. 13. 

Freight Handling the Brooklyn Army Base.* (13) Sept. 18. 

The Self-Sinking Concrete Pile.* (46) Sept. 20. 

Extending the Galveston Sea Wall.* Lippincott. (13) Sept. 25. 

Chaining the Missouri.* H.T. Dobbins. (46) Sept. 27. 

World’s Largest Marine Terminal.* Zanas Carter. (117) Oct. 


Pile Foundations for Unequal Load Distribution.* Edwin Arneson. (13) 
Oct. 


Proposed Pians for the All-American Canal.* (111) Oct. 15. 

The Coal Harbour New York.* Springer. (57) Oct. 17. 

Sand Sluicing Canals.* Schilling. (117) 

Coefficients for Canal Head Gates.* Longwell and Julian Hinds. 
Nov. 

Making Interlocking Steel Piling Watertight.* Christine. (117) Nov. 15. 

Les Dragues Flottantes Pelle americaines.* Geo. Massey. (33) Aug. 

ug. 23. 


Rutsch-Erscheinungen beim Absenken des Ritom-See.* Hans Roth. (107) Aug. 
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THE ECONOMICS STEEL ARCH BRIDGES 


Discussion.* 


wide divergence opinion regarding certain economic functions 
arch design, which shown the writings Howe, Merriman and 
Jacoby, and others, and well illustrated the tabulation the prin- 
cipal steel arches the world given the discussion Charles 
Fowler, Am. Soe. the writer considers the author’s investi- 
gations concerning the economics steel arches very great value 
the Profession, especially they constitute the first systematic 
attempt the solution, far aware, the primary problems 
pertaining arch design. Mr. Fowler’s discussion undoubtedly adds 
materially the value the paper, and commended for the 
energy and hard work shown compiling the table bridges. 
noted that Mr. Fowler has omitted from his table any mention 
the three arches the late Grimm, Am, E., 
and illustrated his paper Arch Principle Engineering and 
Esthetic and its Application Long Spans”. 


Discussion the paper Waddell, Am. Soc. E., continued from 
November, 1918, Proceedings. 


New York City. 

Received the Secretary, January 1919. 

Proceedings, Am. Soc. E., August, 1918, 847. 
Transactions, Am. Soc. E., Vol. LXXI, 233. 


Mr. 
Frankland, 


: 
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Mr. Grimm stated that his comparison five designs for one cross- 
ing, where the central opening was the same, viz. ft., showed the 
total metal the superstructures follows: 


Mr. 
Frankland. 


2.—Suspension bridge 60000 
bridge 800-ft. central span 

flanked two crescent arches)... 53000 
4.—Arch bridge central span 

flanked two cantilever 

truss spans, each projecting 400 ft. 

beyond main piers) 


Mr. Grimm’s computations and speculations are especially interest- 
ing, from the point view economics. His computations, however, 
applied the superstructure only, and must borne mind that 
consideration the substructure design might have caused the total 
costs his five cases assume different order economy. 

The author’s well-known characteristic “stick-to-it-ive-ness” 
illustrated the subject his paper. 1897 wrote* follows: 


“In concluding this chapter, the author desires call attention 
the fact that there still great deal learned about the designing 


arches; and suggest that some professor civil engineering, who 
well posted bridge designing and who has time spare, could 
spend several months the great advantage the engineering profes- 
sion determining the proper relations span length, rise, areh depth, 
width between exterior arches, etc., for the various styles arch, and 
ascertaining the relative the latter.” 


and, 1915, stated 


“For many years the author has been endeavoring establish some 
approximate relation between the weights metal per lineal foot for 
trusses and laterals arch bridges and those for the corresponding 
simple truss bridges; has met with very little suecess. once 
submitted the question his brother bridge specialists America, 
but they were. unable throw any light upon the subject, because their 
opportunities design and build arch bridges few and far 
between, and because the ratio rise has great effect upon 
the weight metal arch, course, there for any span length 
some value that ratio; but yet known, and 
probably varies not only with the span but with the 
type construction. The only practicable method determining the 
original question would settle first that the.economic ratios. 
rise span, design few arch bridges with the said ratios, and make 
the comparison. This would have done for the solid-rib, the 


“De 
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and the spandrel-braced types make the job complete, 


adopting for the first set curves the three-hinged type, and afterward 


modifying the results for the other three types hinging. 
evident that the amount work involved such investigation would 
immense. should done experienced bridge designer, 
the results would worthless obtained any other investigator. 


The suggests that one his brother-specialists under- 
take the investigation.” 


Between the and “Bridge 
the author made several attempts induce other engineers 
undertake such investigation, but without success. even went 
far attempt induce some technical institution agree 
give doctors’ degrees two bridge specialists who would the work 
jointly, but that failed materialize. 

Generally speaking, practical well economic considerations 
point the use two-hinged, spandrel-braced arches probably the 
best type use for railway traffic, provided that the natural abutments 
permit sufficient rise, which often the case where the selection 
arch design logical solution particular problem. The span- 
drel-braced type arch less subject vibration and more rigid 
than any other type; and peculiarly suited easy erection the 
cantilever method, was done the case the author’s 
arch bridge the Canadian Northern Pacific Railway over the Fraser 
River Lytton, The inclination the arches the vertical 
contributes greatly rigidity, this being particularly noticeable 
Fraser River structure. 

connection with the erection two-hinged arch bridges 
customary nowadays adopt expedient obviate the usual necessity 
introducing the calculated stresses due dead load and temperature 
the top chords the center the use powerful jacks, other 
means, before the final point can riveted up. The expedient referred 
consists assuming that the dead load and temperature stresses 
the top chord certain selected temperature are zero, the arch acting 
three-hinged structure under these conditions, namely, with all 
dead load place and the The span, therefore, 
erected three-hinged structure, all dead load, equivalent, 
ineluding the decking, being placed thereon, and time when the 
actual temperature close possible that previously selected. 
The center panel the top chord then easily inserted 
up. This used Ralph Modjeski, Am. Soc. E., 
for the erection the two-hinged, spandrel-braced, arch bridge for the 
Oregon Trunk Railway the River and Gustav 
Lindenthal, Am. Soc. E., for the erection the Hell Gate Arch. 

might ‘not out place mention here the frequent error 
which some make considering arches the Hell Gate and Detroit- 


Mr. 
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type being the so-called “open-web” type. Although.the 
two instances cited have curved top chords, principally for the sake 
appearance, they are both essentially “spandrel-braced” arches, which 
usually have straight horizontal top chords. Both the Hell Gate and 
Detroit-Superior bridges have special provision their design guar- 
antee that the wind stresses would taken the lower chords and 
would not transmitted the top chord. The reason for this 
obvious, and symptomatic the spandrel-braced compared with 
the open-web type, where the main stresses are usually divided between 
top and bottom chords and are transmitted equally thereby the 
skewback hinges. 

appears the writer somewhat surprising that the cantilever 
type steel arch has not been used more frequently America, 
although its applicability certain conditions has long been recognized 
Europe. the balancing the moments about the hinges very 
materially reduces the horizontal reactions the abutments, pos- 
sible many instances effect material economy the utilization 
this type. The two best-known examples the cantilever arch are 


Viaur Viaduct, France, and the Rio Grande Bridge, the 
Railway, Costa Rica. This type construction particu- 


larly easy, and economical erection the cantilever method. 
The economic gain the arch over the truss bridge greater 


highway than railway bridges, for several reasons, chief among which 


the smaller ratio impact allowance total dead load. This 
the principal reason why three-hinged arches are more suited high- 
way than railway structures. 

would seem that the use nickel steel arches, where the ratio 
rise span small, would materially affect the since 
the reduction of. horizontal thrusts at. the abutments, due reduced 
dead load, would considerable. This, however, question bal- 
ancing the increased pound price the alloy steel against the saving 
weight steel, plus the increased economy the abutments. 

The writer feels impelled one consideration governing 
the economics arch bridge design which the author has not noted 
his paper, perhaps because relates substructure design. The impor- 
tant bearing economics, this connection, is, whether not 
possible place all the piers arch bridge the same kind 
foundations, rock pile. well known, course, how extremely 
found one rock and the other piles. 
The this condition has quite recently been experienced 
the writer his practice, the instance being certain concrete 
arch bridge, with bascule span approximately the mid-point, thereby 


the structure into what are really two arch bridges. The rock 


outerops end but dips toward other end, that. the depth 
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rock makes impracticable found the entire structure rock. 
will necessary this carry the piers rock for one-half 
the structure and carry the piers the other half piles, 
although doing this the deepest abutment rock and the shallowest 
abutment piles are, considered alone, uneconomic. 

The writer ventures express the opinion that there have been 
numerous when arch design would have been more econom- 
ical than the truss design which has been adopted. Perhaps this has 
sometimes been caused the “bogey” the computations involved 
the arch design. thinks that this bogey would readily dispelled 
bridge engineers were make more common use the graphic 
instead the analytic method finding the stresses. The graphic 
method not only shorter, but self-checking, and enables the com- 
puter follow each step very clearly. any should doubt this asser- 
tion, let him try both methods the same problem and become con- 
vinced. Means popularizing the building arches many places 
similar those where truss and cantilever spans have been adopted, 
such papers like the author’s, should strongly commended. 

Steel arch bridges are generally suitable only for those sites where 
natural abutments exist, where the surroundings are such call 
for special attention esthetics. The latter probably one the 
principal reasons why larger percentage bridges Europe are 
the arch type, although undoubtedly true that, rule, bridge 
sites Europe offer greater natural advantages for arch design than 
have far existed the Western Hemisphere. with the 
continued development North and South America, rougher terrain 
will brought under the hand civilization, and this difference will, 
great extent, eventually disappear. Consequently, seems the 
writer that increasingly large number arch bridges will built 
the United States. 

The application economic theories arch design. necessarily 
restricted the local conditions the site, which invariably govern 
the ratio rise span, and the proper determination the true 
economics calls for more judgment the part the designing engineer 
than with any other type bridge. “judgment” the writer means 
the developed engineering judgment which comes from long practical 
experience problems relating the choice location and the right 
interpretation existing conditions. 

Some bridge engineers seem imbued with the idea that, 
natural rock abutments not exist, not worth while consider 
the feasibility arch for particular site. refutation this 
erroneous idea, the writer begs draw attention the concrete arch 
structure having the longest span the world, the hingeless arch 


Mr. 
Frankland. 
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327-ft. span over the Tiber Rome. well known, the abutments 
for this bridge are founded alluvial silt. this ease, other eondi- 
tions than were predominant. 
Particularly noticeable the paper the neatness the method 
used determining the ratios given Fig. means 
Fig. the usefulness the equations given page 447.* 


Proceedings, Am. Soc. March, 1918. 
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DECEASED MEMBERS. 


will reproduced the volumes Transactions. Any in- 
the records here printed, correct any errors; 
should forwarded the Secretary prior the final publication. 


JULIUS LILIEN JACOBS, Am. Soe. E.* 


Diep 2p, 1918. 


Julius Lilien Jacobs, son Morris Rachel Jacobs, born 
Atlanta, Tex., April 6th, received. his early, education 
Certifieate the early age entered the University 
Texas that age, was graduated from there 1899 with the 
degree Bachelor Science. remained school one. year, 
Cornell. University 1900, which was. graduated 
with Sigma honors 1904, with the degree Civil. Engineer. 

June, 1905, went with Leland, Am. Soe. E., Pro- 
fessor Geodesy and Astronomy Cornell University, the Alaskan 
Survey for the United States Government; returned 
September the same year. Shortly, after this was employed 
the Phenix Bridge Company; Designer and Draftsman, with 

From September, 1905, the early part 1907, Mr. Jacobs was 
Engineer Chicago and North Western 
Company connection with its new road between Pierre and Rapid 
City, Dak. 

1907 entered the St. office James Stewart and 
Company; Incorporated; New York City, General Contractors, 
and. remained. with that firm until time his death. was 
Civil Engineer the Missouri, Kansas and: Texas 
Railroad. Terminals. Parsons, Kans., was: sent Fort 
Worth,, Tex., erect the freight shed that Shortly after 
completing, this. work was New La., connection 
with work which the company was constructing.in that vicinity. 

1908, went Houston, Tex., erect the First 
Bank. Building. city. While charge this job, 
Superintendent, obtained additional work company, and was 
made Southern Manager, offices. being Mr. Jacobs 
handled, quantity construction work, while there, among which 
were piers, bulkheads, and warehouses Galveston and Texas City, 
the. Galvez, Hotel Galveston, Library and educational buildings 
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Austin, for the University Texas, several buildings for the Rice 
Institute. Houston, and also many warehouses Houston. 
afforded him much pleasure have erected the buildings for the 
University Texas, his Alma Mater. 

January, 1916, Mr. Jacobs moved Norfolk, Va., 
secured for his company the contract build two large merchandise 
piers and extensive bulkhead work for the Norfolk and Western Rail- 
road Company that city. 

During the present war activities, Government work the vicinity 
Norfolk, amounting about $12 000 000, was carried under his 
direction. included two large concrete shipways, reinforced 
conerete warehouse, office building, and shop improvements for the 
Newport News Shipbuilding and Dry Dock Company Newport News, 
Va. also built four large apartments Newport News, Va., 
Housing Project for the United States Shipping Board, Emergency 
Fleet Corporation, piers and warehouses for the United States Army 
Engineers Depot, Norfolk, Va., the Ordnance Depot Pig Point, 
Va., and piers and exténsive bulkhead work the Norfolk Naval Base, 
for the United States Navy. Shortly before his death secured 
contract for another large pier the Naval Base, and work this 
had just been started when passed away. 

account the urgency this war work, kept close touch 
with all, was frequent visitor the different jobs, and all times 
was familiar with the detail work. His rule was settle questions 
immediately; would never allow matters remain unsettled for 
any length time. 

Jacobs was untiring and conscientious worker, and weighed 
all questions with justice both his company and its clients. 
was man high principles and strong convictions, and always stood 
for what thought was right. 

His sterling character and sense justice his fellow-men 
won him many friends, and all his co-workers were eager please 
him. was kind and philanthropic, and was ever ready give 
counsel and assistance thosé who needed it. Much his time was 
devoted organizations, which took active interest. 

was great reader and student, and kept touch with 
current news and all large engineering projects. made close 
study the latter, and possessed remarkable faculty for remembering 
details. only years age, had achieved wonderful suc- 
cess, and was recognized leader among men. 

Mr. Jacobs was member the Texas Engineering Society and 
the Engineers Club St: Louis. was elected Junior the 
American Society Civil Engineers September 1908, 


Associate Member February 28th, 1911, and Member March 
2d, 1915. 
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WILLIAM AUGUSTUS MONCURE. Am. E.* 


Diep 1918. 


William Augustus son the late Thomas Jefferson 


and Margaret Elizabeth Moncure, was born near Falmouth, 
Va., February 26th, 1870. 

After completing his studies the Suffolk Military Academy, 
entered the Virginia Military Institute, from which was graduated 
1889. After his graduation, immediately began engage actively 
his chosen profession Civil Engineer. 

During the summers 1886 1889, was employed Rodman 
and Instrumentman the Seaboard Air Line Railway. From October, 
1889, September, 1891, was with the Richmond and Danville 
Railroad, follows: From October December, 1889, Draftsman 
the Chief Engineer’s office; from December, 1889, May, 1890, 
Leveler and Transitman; and from May, 1890, September, 1891, 
Resident Engineer charge construction. 

From February October, 1892, Mr. Moncure was Assistant 
the Engineer charge construction the Ohio Extension the 
Norfolk and Western Railroad; and from November, 1892, Sep- 
tember, 1893, was Levelman and Transitman charge change 
line and construction work the Philadelphia Division the Penn- 
sylvania Railroad. 

From December, 1893, March, 1894, was engaged the 
Department Sewers, Washington, C., and, during the latter month, 
with the Pennsylvania Railroad. Then, until April, 1895, was 
engaged resurveys portions the Monongahela, Maryland, and 
New York Divisions, and from April, 1895, April, 1897, was 


Principal Assistant the Engineer charge important changes 


the Philadelphia and New York Divisions. 

May, 1897, Mr. Moncure was appointed Assistant Engineer 
the Engineering Department the Pennsylvania Railroad, and 
January, 1900, was transferred the Real Estate Department, where, 
until January, 1902, was charge the engineering and drafting 
force. Then, until June, 1906, was Principal Right Way Agent, 
and January, 1907, was appointed Engineer Right Way. 
January, 1913, was made Assistant Real Estate Agent, and 
July, 1918, Real Estate Agent. 

getting off train Fredericksburg, Mr. was 
injured seriously, and died the Mary .Washington Hospital 
Fredericksburg, October 3d, 1918. 


Memoir prepared Tripler, Esq. 
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Ashe Pemberton, Albemarle, C., who, with three daughters and 
four sons, survives him. 

Mr. Moncure was elected Junior the American Society 
Civil Engineers June 21st, 1894, Associate Member October 
1896, and Member June 5th, 1906. 


LOGAN WALLER PAGE, Am. Soe, 


Diep DECEMBER 9TH, 1918. 


Logan Waller Page, born Richmond, Va.,.on January 10th, 1870, 
came from, family distinguished the public affairs his State 
from the early days Jamestown Colony. was cousin the 
late Walter Hines Page, recently Ambassador Great Britain, and 
Thomas Nelson Page, Ambassador Italy, and near relative 
Dr. Thomas, Walker Page, Chairman the United States Tariff Com- 
mission. technical education was obtained the Virginia Poly- 
technic Institute and the Lawrence Scientific School Harvard 
University. The late Nathaniel Shaler, his uncle, was Professor 
Geology Harvard University, and being man who delighted 
utilizing scientific knowledge for practical purposes, became 
strong advocate thorough scientific investigation road-building 
materials and their correct use highway construction. put his 
ideas into effect, Professor Shaler, Chairman the Massachusetts 
Highway Commission, Mr. Page its Geologist and Testing Engi- 
neer, 1893. 

the Geologist the Massachusetts Highway Commission, Mr. 
Page made the first extensive scientific investigation road-building 
materials conducted America. Although previous investigators 
had furnished information value road builders, had been 
acquired incidentally other geologic work. Mr. Page also inaugu- 
rated the petrographic study these road-building materials, for the 
purpose determining, the relation between the composition rocks 
and their behavior under traffic. these early studies demonstrated 
his possession that rare scientific patience essential order 
discover the reasons for many the empirical practices engineering, 
which open way for the rational improvement methods. 
The first comprehensive report the constituents road-building 


rocks which was printed the United States was prepared him 
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1898. Some years later, with Dr. Lord, 
elaborated the programme petrographic study road-building 
materials which has been continued under his direction for many years, 
and about two ago, with Dr. Ladd, inaugurated study 
those features geology which must investigated 
scientifically order put our road-stone quarrying satisfac- 
tory basis, both scientifically and practically. 

The physical properties rocks which their usefulness for 
road-building had been investigated the French Bridge and Highway 


Jorps for about twenty years when the Massachusetts Highway Com- 


mission undertook the same work. The French engineers had developed 
the Deval machine for testing the resistance wear rocks, the Dorry 
machine for testing hardness, and machine for testing resistance 
impact. Specimens such apparatus had been used some extent 
the Massachusetts Institute Technology, but was not until 
Mr. Page introduced and improved the machines the laboratory 
the Massachusetts Highway Commission that physical tests road- 
building rocks were regularly conducted part the routine work 
highway department America. This step was taken 1893. 
The Deval apparatus has remained use with little modification since 
was first introduced France. The Dorry test longer used 
any extent. Tests the property rock dust and the 
toughness rock were developed Mr. Page for the Massachusetts 
Laboratory and subsequently improved under his direction his 
laboratory Washington. might added that the principles the 
Page impact machine have recently been found useful testing 
explosives.. these days, when such tests are carried regularly 
many laboratories, the part played Mr. Page introducing and 
improving them likely forgotten. 

1894 the United States Department Agriculture had organized, 
under $10 000 appropriation, Road Inquiry, mainly devoted 
statistical and economic investigations. About 1899 Dr. Shaler dis- 
cussed, with Seeretary Wilson the Department, the importance 
conducting national scale the scientific study road-building 
materials inaugurated the Massachusetts Highway Commission. 
researches recommended Dr. Shaler required laboratory 
facilities the Office Road Inquiry, Mr. Page, 
inaugurated. the series; investigations which, have since 
won international fame for the laboratories under his direction. These 
scientific investigations were later developed and extended 
they cover, not. only the materials, road- 
building, but the allied fields research greater 
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edge enabling highway engineers use more economically the 
money spent under their direction. 

the course his studies road materials, first Massachusetts 
and later Washington, Mr. Page acquired intimate knowledge 
road-building. After moving Washington his engineering knowledge 
and firm grasp the essential features highway economics gradually 
such recognition that Secretary Wilson consolidated all branches 
the highway work under his direction the Office Public Roads, 
with Mr. Page Director. This was 1905, and, from very small 
beginning, the work the Office Public Roads has developed and 
extended until, his death, his bureau was co-operating road 
struction with every State. 

the early days his directorship, Mr. Page found necessary 
visit many parts the country, and discuss the desirability 
and proper character road improvement programmes for many 
different conditions. The importance this work impressed him 
strongly that 1910 secured the co-operation number 
prominent men, among them the late Alfred Noble, Past-President, 
Am. Soe. E., founding the American Highway Association, which 
conducted active educational campaign for rational road improve- 
ments long such work was necessary. The organization this 
Association and the useful work did are proof the resourcefulness 
shown Mr. Page carrying out his plans for the betterment the 
country’s highways. 

For many years was engaged two distinct lines road work, 
educational and research. Under his direction, lectures road topics 
were given all sections the country, good-road demonstration 
trains were run many railroads, and numerous bulletins the 
value, construction, and maintenance roads were published. The 
value this pioneer work done the Department Agriculture can 
seen the practically universal recognition the importance 
good roads. Where the conditions warranted it, special advice 
was given communities contemplating the inauguration highway 
betterments, order that these scattered examples good adminis- 
tration and good engineering would serve models for other com- 
munities. some cases actual demonstrations the best methods 
construction and maintenance were made. Later, when the drainage, 
irrigation, and rural engineering work the Department Agri- 
culture were put under his direction, 1915, the same general system 
was followed with these branches. The organization this time 
became the Office Public Roads and Rural Engineering, and later 
simply the Bureau Public Roads. 

The research work conducted under Mr. Page’s direction 
not only laboratory investigations, but also service tests with experi- 
mental roads. The latter have been built many parts the country, 
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with numerous types construction. The service which they are 
subjected determined accurately and frequently, and this way the 
facts regarding disputed and materials road-building have 
been ascertained. Then, comparing laboratory and service results, 
the two are correlated, and furnish guide for further investigations. 
This nation-wide research now having one interesting result 
decided toward the standardization specifications for road 
materials. The work not only embraced the construction roads, 
but also included their maintenance, subject always uppermost 
Mr. Page’s mind, account its great financial importance. 
should added here, that, the advent the automobile and the 
early indications its destructive influence roads, Mr. Page made 
very careful investigation the nature this wear, and published 
both popular articles and technical papers advocating more durable 
forms construction order meet the new conditions travel. 
Mr. Page’s active participation Federal road building began 
1912, when Congress appropriated $500 000 for improving certain post 
roads. 1916 Congress voted give $75 000 000 help road-building 
the various States co-operative basis, the States providing 
least equal amount. The administration this work was placed 
with the Secretary Agriculture, who delegated the direction 
Mr. Page. was new venture, and the early proceedings were 
complicated delays incident the necessity obtaining legal 
approval many the administrative methods, and legal interpreta- 
tion various parts the law. These delays caused some criticism, 
but, time passed, the wisdom proceeding strict conformity with 
the law became apparent, and the great National value Federal aid 
road-building became clear. the time this memoir prepared, 
Congress has before bill substantially Federal 
appropriations for such work. 

One the most conspicuous examples Mr. Page’s foresight 
matters affecting road work occurred after the United States took 
arms. The congestion the railroads the first drastic 
action restricting road building, namely, order forbidding the use 
open-top cars for hauling road materials. Mr. Page obtained 
that order. Somewhat later, order was issued 
forbidding the use bituminous materials for road work. Mr. Page 
had this modified, after considerable difficulty. his request, the 
Secretary Agriculture then invited the government departments 
and agencies affected any way road work join with him 
establishing United Highways Council exercise control 
over the road work the country during the period the war. 
result this invitation, the Highways Council was formed, and the 
allocation available road materials and their transportation, and 
the approval capital issues for road work were passed upon 
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body, which was able work, far the war 
programme made this possible. Mr. Page was the the 


United: States Highways Council; and the Roads: 


furnished most the facilities and personnel for its work: 


numerous papers subjects with road building, 
which, was contributed this Society.* was: the 
author “Roads, Paths, and Bridges,” 
which had wide 

unusually constructive could develop plan mentally 
and carry its main features mind without any apparent effort 
gradual loss clearness: This great for Federal 


bureau chief, enabled him pick from time time the 


materials men needed carry out which would 
only practicable when the resources for were available. 
was this planning far ahead which regard 
was not dreaming, however, but unusual faeulty for preparing 
meet the demands his bureau which knew would made later. 
was this characteristic, furthermore, which made the work 
under his direction very work, and gave the laboratories 
the Bureau Public unique place they occupy to-day. 

Mr. Page was Member the American Soeiety Civil 
Engineers July ist, 1909. 


HARRY GODFRED. Am. Soe. 


7TH, 1918. 


Harry Godfred Sidenius in. New York City June 
1881, and. was educated the Technical 
Denmark. 

Between 1904 and 1907 was employed Assistant and: Chief 
Assistant William Chief Engineer the: design con- 


struction the water-works system Port Elizabeth, 
South Africa. 


1907 Mr. Sidenius moved to. during 


was Messrs: Smith, Kerry Engineers 
Winnipeg: power From 1909 1913 was 
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employed the Natural Resources Department the Canadian 
Company, chiefly Resident Engineer Construc- 
tion the Bassano Dam, the Bow River, Alberta, one the most 
noted its type which has ever been built. 

During 1914 and 1915 Mr. Sidenius was engaged Assistant 
the City Engimeer Calgary, Alberta, chiefly connection with the 
studies and design that city’s water supply. During 1916 and part 
1917 was attached the Fourth Field Troop, Canadian Engineers, 
with rank Captain, Instructor Sareee Camp, Calgary, Alberta, 
Military No. 18, “Military Engineering and Trench War- 
For months previous his death was Assistant the 
Chief Engineer, Natural Resourees Department, Canadian Pacific 
Railway Company, Calgary, Alberta. 

Mr. Sidenius was married 1912 Montreal, Que., Canada, and 
survived his widow and two children aged and His kindly and 


nature, his sterling integrity, and his ability engineer 


endeared him all whose privilege was know him. 

was elected membership the Engineering Institute 
Canada May, 1915, and always teok interest the affairs 
the Oalgary Branch. 

Mr. Sidenius was elected Associate Member American 
Society Engineers January 2d, 1912, and Member 


Diep 1918. 


Hinckley Wilson was born New Orleans, La., 
25th, 1851. entered Washington University, where made 
markable record, ranking high every class, and was graduated 
1871, Civil Engineer. 

1870, Mr. Wilson Rodman the St. Louis and South 
pher, and Leveler the Northern Pacific Railway Montana. 
1873, was Assistant Engineer the Cairo and Vincennes Railway, 
and, 1874 and 1875, served the same capacity the location, 
struction, and maintenance the St. Louis, Kansas City and Northern 
Railway. 

During the next two years Mr. Wilson was Assistant Engineer 
the ‘Ohio and Mississippi Railway, and entered the service the 


Mississippi Commission 1878 Assistant Engineer 


prepared the Secretary from information furnished Bugene 
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Joseph, Mo. remained with this Commission until 1882, having 
charge boring operations, under Maj. Suter, work undertaken 
determine the extent and character the alluvial deposits the 
Mississippi and Missouri Rivers. also had charge certain river 
improvements Atchison, under Maj. Suter. 

1882, Mr. Wilson accepted the position Assistant Engineer 
the Missouri Pacific Railway, taking charge the location the line 
between Kans., and Omaha, Nebr. After that, was 
charge location and construction for the Union Pacific Railway 
Montana, Nebraska, and Idaho, until September, 1884. 

the latter date formed partnership with Mr. John Gillie, 
under the firm name Wilson and Gillie and, until 1898, conducted 
general civil and mining engineering practice 
1898, Mr. Gillie entered the employ the Anaconda Company, and 
little later Mr. Wilson became affiliated with the Heinze interests, 
maining with that organization until 1906. For three months 1889 
acted General Manager the Bi-Metallic Mining Company. 

Mr. Wilson was United States Deputy Mineral Surveyor for Mon- 
tana and Tdaho, and last few years had devoted himself pri- 
vate work examiner mining properties for various interests. 

had served term the Montana Legislature, was elected 
Member the American Institute Mining Engineers 1887, and 
was one the Charter Members the Montana Society Engineers, 
having been elected the Presidency that Society 1891. was 
one the pioneer members the Silver Bow Club Butte, Mont., 
and made his home 

Mr. Wilson suffered from malignant affliction the throat, and 
was with difficulty persuaded his friends seek relief the hospital 
Warm Springs. died there November 27th, 1918. sur- 
vived three sisters, Mrs. Smith, Fort Collins, Colo., Mrs. 
Bradford, Waverly, and Miss Josie Wilson, Granville, 

Wilson was elected Member the American Society Civil 


JAMES POWELL MURRAY, Assoc. Am. Soc. E.* 


Diep SEPTEMBER 28TH, 1918. 


James Powell Murray, son James and Juliette Wingo Murray, 
was born Dallas, Tex., January 18th, 1880. When was eight 
years age his parents removed Coleman, Tex., where attended 
the public schools. was graduated from the Coleman High 
1896, and, 1897, entered the University Texas, Austin, 
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remaining until June, Mr. Murray returned the University 
1902, and was graduated with the degree Bachelor Science, 
June, Late the session 1903-04, again returned 
the University, and did special work throughout that year and 
various other times when had the opportunity, and, finally, was 
graduated with the degree Civil Engineer, June, 1918. 

Mr. Murray taught school Coleman County, Tex., 1896 and 
again 1902. the summer 1903 accepted employment the 
United States Geological Survey Assistant topographic 
mapping corps charge Arthur Alvord Stiles, Am. Soe. E., 
Topographer, then engaged mapping the Chisos 
Brewster County, Tex. that time this was wild section the 
Texas-Mexican frontier, the “Big Bend” country. The main 
camp the topographers was canyon the heart the mountains, 
separated from civilization and. the railroad arid waste 
and rocks, hundred miles more any route man might 
take. these solitudes Mr. Murray began his professional career, and 
learned, from the severe surroundings, practical things that seem 
have served him best the years that followed. helped the 
geodetic location Glenn Springs and Boquillas, two places which 
years later came into National notice over night, when Mexican bandits 
raided the Big Bend and killed American soldiers guarding the border. 

Mr. Murray spent 1905 and 1906 the Philippine Islands, the 
United States Civil Service, Assistant Civil Engineer for the 
Board Port Works. Returning from the Philippines, was em- 
ployed Engineer with the Santa Railway work Eastern 
Texas, where remained until December, 1907. From 1909 1913 
was Assistant Engineer Austin, Tex., and did extensive work 
improvement. 

Murray entered the State Reclamation Department 
Principal Assistant and Civil Engineer, his time being about 
equally divided between field and office work and service advisory 
capacity. ran many miles geodetic traversing and primary 
ing, the results which are published Bulletin No. the State 
Reclamation Department. made hydraulic surveys, examined the 
engineering plans levee districts, and frequently represented the 
State Reclamation Engineers matters coming before the Courts. 
made the computations for Bulletins Nos. and the State 
Reclamation Department, and was joint author Bulletin No. the 
same Department, entitled “Factors for the Interconversion Latitudes 
and Departures, Feet, and Differences Latitude and Longitude, 
Seconds, 1918.” 

June 27th, 1918, Mr. Murray entered the service the United 
States Captain Engineers, and went Camp Lee, Va., for 
training. While there his was transferred Camp Hum- 
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phreys, where completed his course study. September 12th, 
was ordered report for duty the Chief Engineers Wash- 
ington, was then ordered his home Austin furlough 
await further orders. the training camp route home 
Spanish influenza which rapidly developed into pneumonia, 
and, about four days after arriving his home, died. was 
buried Oakwood Oemetery, Austin, with military honors extended 
the officers and men Camp Mabry. 

Mr. Murray was married Miss Alberta Blackburn Austin, 
Tex., April 29th, 1907. His wife and son, Edward Stuart Murray, 
him. 

man high ideals, competent civil engineer, and 
tured gentleman, esteemed the public, and trusted and beloved 
his associates. 

Mr. Murray was elected Associate Member the So- 
ciety Civil Engineers November 28th, 1916. 


WILLIAM ARTHUR O’BRIEN, Assoc. Am. F.* 


Diep 1918. 


Arthur O’Brien, son Judge O’Brien, prominent 
the legal life St. Louis, Mo., was born that city October 
5th, 1886. After acquiring common entered 
Christian Brothers College, from was graduated the 
Engineering course. 

was usefully employed during his vacations. Following his 
graduation entered the service the Merchants Bridge Terminal 
Railroad Company Rodman. August, 1905, was engaged 
Instrumentman with the Chicago, Peoria and St. Louis Railway, 
and remained with that road until November 1906, when was 
appointed Assistant Instructor Railroad Engineering 
University, where, the same time, took special course 

the early part 1908 Mr. O’Brien was employed Assistant 
Engineer for the Little River Drainage District, with headquarters 
Cape Girardeau, Mo., and once became active participant 
the planning this, the largest drainage district under- 
taken America, containing about 1000 sq. miles. December ist. 
1909, returned the Chieago, Peoria and St. Louis 
Engineer Maintenance Way, complete charge the track 
and the Bridge and Building Department. There found field 
which his executive ability manifested itself. 
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1910 the Chief the Little River Drainage District, 
Mr. Otto Kochtitzky, resigned, and the position was tendered Mr. 
O’Brien. accepted and, December 1910, entered upon the 
performance the onerous duties connected with that position, dis- 
charging them with marked ability. His work there called attention 
him, and caused him receive attractive offers employment, all 
which declined. 

Mr. O’Brien served member the Board Engineers who 
prepared give expert testimony with the litigation 
arising out the filing the plan for the Miami Conservancy Dis- 
trict. was the youngest member that Board distinguished 
engineers. 

His powers analysis were remarkable, and was well grounded 
that his knowledge was readily his command. 

1912 Mr. O’Brien was married Miss Amee Conkling, 
prominent family Springfield, She survives him, and mourns 
very devoted husband. 

Naturally high-strung and kept his impulses under 
control and developed judicial temperament, which justice moulded 
firmness. Thus was life’s business. life’s friendships was 
true and generous, and those who were associated with him loved him 
for all the admirable traits they recognized him. 

Mr. O’Brien was elected Associate Member the American 
Society Civil Engineers January 2d, 1912. 


HAROLD COE OGDEN, Am. Soe. E.* 


22p, 1918. 


Harold Coe Ogden was born Buena Vista, Colo., June 12th, 
1886. After two years’ study the University Colorado, entered 
active engineering work 1906. three years was engaged 
principally mining work Nevada. From 1909 1913 was with 
the Arkansas Valley Sugar Beet and Irrigated Land Company Holly, 
Colo., work, surveys, and construction. 

Coupled with his engineering qualifications, which were high 
character, Mr. Ogden possessed unusual business ability, with the fac- 
ulty applying his engineering knowledge methods and efficiency 
practieal business problems. entered commercial life 1913 
Assistant Manager the Seattle plant the Coast Biscuit 
was unqualifiedly successful his business career, and, 
the time his death, and Treasurer the Seattle 
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Baking Company, which the largest its kind Seattle. 
was also State Chairman the Bakers’ Service Commission. 

Mr. Ogden possessed pleasing and genial personality which made 
and held for him wide friends who are deeply grieved over 
his 

Although for the past few years Mr. Ogden had not been the 
active practice his profession, continued have lively interest 
engineering matters, and looked forward the time when would 
resume his engineering activities. 

The epidemic influenza was responsible for Mr. Ogden’s death, 
Seattle, Wash., October 22d, 1918. survived widow and 
three daughters. 

Mr. Ogden was elected Associate Member the American Society 
Civil Engineers October 29th, 1912. 


EDGAR FIELD SMITH, Assoc. Am. Soe. E.* 


_Edgar Field Smith, the son the late Ransom Eugene and Anna 
Lydia (Grout) Smith, was born Saxtons River, Vt., December 
25th, 1877. received his early education the public schools 
his home town, and Vermont Academy, and was graduated from 
Boston University 1900 with the degree 

After his graduation Mr. Smith worked Draftsman for few 
years with several firms about Boston, among which were the Century 
Machine Company, the John Stuart Company, Wollaston, Mass., and 
Sheaf and Jaastad, Electrical Engineers, Boston. 

September, 1902, entered the Massachusetts Institute Tech- 
nology, and was graduated June, 1904, with degree 
Civil Engineering. 

From June October, 1903, was Assistant Engineer with 
Ferguson, Am. Soe. E., Millinocket, Me., and from June 
September, 1904, served Transitman for the Boston Elevated 
Railway Company. From September, 1904, June, 1905, Mr. Smith was 
employed the United States Government Parkersburg, Va., 
the construction Lock and Dam No. 18, Ohio River. June, 1905, 
Designing Draftsman for the Bureau Filtration, Pitts- 
burgh, Pa. 

Late 1905 left Pittsburgh accept position New York 
with the New York Central Railroad. Early 1906 was 
appointed Assistant Engineer the Construction Department the 
International Paper Company, New York City. 
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September, 1907, Mr. Smith Assistant Engineer and 
Designer with the New York Board Water Supply, with whom 
remained the time his death October 17th, 1918, except for 
period ten months, from September, 1911, July, 1912, when 
Assistant Professor Civil Engineering the Brooklyn Polytechnic 
Institute. With the Board Water Supply advanced the position 
Assistant Designing Engineer charge squad, and had respon- 
sible charge designing portions the steel pipe siphons the 
Catskill Aqueduct, the connection chambers the City Aqueduct 
Pressure Tunnel, the City pipe lines, the Narrows Crossing, and 
the Eastview Filters. 

addition his work with the Board Water Supply, was 
Instructor Surveying the Brooklyn Polytechnic Institute for the, 
extension classes from 1907 1918, and the time his death was 
ahout take similar position Cooper Union. 

Mr. Smith’s work was marked thoroughness, neatness, and sys- 
tem; believed doing well everything undertook; was very 
accurate, and possessed excellent memory. 

was September 12th, 1907, Miss Caroline 
Leicht, Southold, Long Island. survived his widow and one 
child, Edgar Field, Jr., two brothers, Walter Leroy Smith and 
Eugene Smith, Malden, Mass., and one sister, Mrs. Della (Smith) 
Brett Miami, Fla. was very much devoted his family, 

Mr. Smith’s death was very sudden; fell victim the epidemic 
influenza, followed pneumonia, which swept this country the 
latter part 1918. 

was member the New England Water Works Association, 
and the Beta Theta Fraternity, which joined while Boston 
University. 

Mr. Smith was elected Associate Member the American 
Society Civil Engineers May Ist, 


EDWARD PORTER ALEXANDER, Jun. Am, 


Diep SEPTEMBER 5TH, 


Edward Porter Alexander was born Duluth, Minn., November 
4th, 1891. was lineal descendant Gen. Alexander, 
Georgia, graduate West Point and officer the Civil War. 

Edward Porter Alexander attended Duluth then 
entered the University Minnesota, received 
engineering education the Massachusetts Institute Technology, 
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from which was graduated 1914 with the degree 
Civil Engineering. returned Duluth where formed partner- 
ship with Mr. James Farrell, covering the field general survey- 
ing, municipal, railroad, and mining engineering. 

the beginning the trouble with Mexieo, Mr. Alexander, while 
still the Institute Teehnology, made application for commission 
the army; and, when the United States the World War, 
received his commission First Lieutenant the Engineers Reserve 
Corps. entered the training camp Fort Snelling, Minn., was 
afterward transferred the Engineers Training Camp Leavenworth, 
Kans., and from there was sent Fort Travis, Tex., 
training. was with the 509th Engineers St. Nazaire, France, 
Adjutant, the time his death. 

Mr. Alexander was very capable and energetic man, high 
character and pleasing personality. was married August 20th, 
1917, Miss Myra Salyards, Duluth, who survives him. 


Mr. Alexander was elected Junior the American Society 


Civil Engineers November 4th, 1914. 


RICHARD JETER PALMER, JR., Jun. Am. Soe. E.* 


Richard Jeter Palmer, Jr., was born Harmony Village, Va., 
August 10th, 1887. finished, his course West Point Academy 
the spring 1903, and, the fall that year, entered Washington 
and Lee University, where remained until Then entered 
Virginia Polytechnic Institute, and was graduated 1907 with 
the degree Bachelor Science. 

From August, 1907, until June, 1908, was employed Draftsman 
the American Bridge Company, Trenton, J., and then opened 
office West Point, Va., doing private, engineering work, and 
land surveys; sewer and highway construction being specialty. 
November, 1909, entered the employ the Gulf, Colorado and 
Santa Railway. During the months was the service 
this road had several promotions. then accepted position with 
the Richmond Cedar Works, Instrumentman, making land, timber, 
and drainage 

April, 1912, Mr. Palmer entered the service the Norfolk and 
Western Railroad, Rodman, and, after months; made 
Inspector the construction twenty-one stall round-house, turn- 
table, machine shop, blacksmith shop, oil house, storehouse, coaling 
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station, reinforced concrete tank, ash hoist, and minor 
auxiliaries. After completing this work became Instrumentman 
maintenance way, making yard layouts and estimates. 

Mr. Palmer was appointed Resident Engineer the construction 
two steamer warehouses, 800 and 1200 ft. long, respectively, and 
each 222 ft. wide, the development cost being During the 
last months was railroad construction Camp Lee, Va., and 
the rearrangement Coal Pier No. Norfolk, Va. 

his professional career, Mr. Palmer developed those qualities 
which insure success. Owing his fine qualities for thoroughness 
and man won the esteem all with whom came contact. 

was married Miss Edyth Atwood, Appomattox, Va., 
October 15th, 1912. 

October 2d, 1918, contracted influenza which developed into 
pneumonia and caused his death October 13th. survived 
his wife, mother, brother, and two sisters. 

Mr. Palmer was elected Junior the American Society Civil 

October 10th, 1916. 
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ADDRESS THE ANNUAL MEETING 
JANUARY 15TH, 1919. 


the President’s address had been given Annual Convention, 
the Constitution prescribes, theme greater entertaining value 


might have been chosen, but the Annual Meeting seems fitting 
review some the happenings the year and discuss the outlook 
for the Society. 


War 


The year has seen the nation engrossed the great World War. 
engineering and the engineer have played vital part war 
activities, was expected that the membership the Society 
would take active and responsible part. The summary the 
Society Membership serving the armies and navies the United 
States and its allies, reported the Proceedings the Society, 
indeed glorious record. grand total 1640, ranging from 
major-generals and rear-admirals down through the ranks, with 
very high percentage the positions great responsibility, tells 
story active patriotism. this should added the large number 
members who, sacrifice financial and. home interests, have 
given their time governmental and war activities civilian 
capacity, and others who have taken responsibilities war service 
various ways. The response made the engineer and the service 
has given prove that has attempted his part full measure. 
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ADDRESS PRESIDENT ARTHUR TALBOT 


The achievements the engineer war activities here home 
are greatly his credit. The incomplete accounts the work the 
American engineer the soil France points debarkation, 
lines communication, and the front present wonderful story; 
and the award the Distinguished Service Cross and the French 
Croix Guerre many our members tells their great valor 
the field battle. Nor can forget the many who sacrificed their 
lives this great struggle—their’s will bright stars the flag 
humanity. rejoice that right has prevailed, even great cost 
effort and lives. trust that the conditions peace settlement 
will guaranty the future rule justice and democracy. 


MEMBERSHIP. 

Notwithstanding the distractions the war and the 
call engineers army and government service home and abroad, 
the growth the Society has been about equal the average recent 
years. The total membership December 31st, 1918, was 
has been the case each year for several years, the number Juniors has 
decreased during the year, the transfers higher grades and the 
losses death, resignation, and dropping being greater than the 
accessions. 

Although the growth the Society has continued regularly for 
many years, may noted that the total membership exceeded 
both the American Institute Electrical Engineers, with 
membership and the American Society Mechanical Engi- 
neers, with membership nearly 10000. Rapid gains have been 
made these two societies recent years. may noted that some 
societies, including many local societies, have secured large increases 
through membership drives, while the policy our Society has been, 
not encourage membership campaigns, but, instead, accept the 
smaller but steady and substantial growth which comes without solicita- 
tion, the belief that this method gives character the Society and 
‘is productive its best development. 


Although the expenditures properly chargeable the work 1918 
are considerably less than the Society’s income for the year, the 


treasury low. There are number reasons for this. The 


the alteration the Fifty-seventh Street property has taken about 
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$18 000 addition money secured the mortgage the property. 
there was income from the property until late the year, 
the interest the mortgage was added expense. The annual 
charge the Society for space the Engineering Societies Building, 
together with the Library assessment, amounts about $10000 more 
than corresponding expenses the old location. Rising prices have 
also affected expenses. The remission the annual dues many 
members war service reduced the income for the year. will 
recalled that although balance was reported year ago, the printing 
and binding the Transactions for 1917 had not been paid for. Avail- 
able funds had been used completing the payment the Society’s 
share the extension the Engineering Societies Building, and this 
the real cause the deficit. have been made during the 
year keep down expenditures and restrain activities. general 
way may said that, leaving out consideration the alteration 
the old Society House, the income for the year has been about $14 000 
more than the expenses, and that, the bill for printing and binding 
the 1918 volume Transactions considered and the special funds 
taken into account, the deficit January 1st may called 
counting the advance dues collected income for 1918. 


STREET PROPERTY. 


will recalled that was announced year ago that the property 
the Society 220 West Fifty-seventh Street, which had been 
the home the Society for twenty years, had been given over tempo- 
rarily the use the New York Federal Food Board without charge 
the Food Administration, except for the cost maintenance 
the building. seemed desirable make the property source 
revenue, and this involved changing the building from society house 
business building. The remodeling has gone sinee August, 
lease for term ten years has been executed, and the building 
now responsible business firm. expected that the 
net annual returns from this property will the neighborhood 
$10 000, not counting renewals and depreciation. The property itself 
estimated worth upwards $400 000, and there encumbrance 
The value land that part New York City said 
rising rapidly. 
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ENGINEERING 


The Society has now occupied its quarters the Engineering 
Societies Building for more than year. The work rooms the 
office force have been found convenient and satisfactory. The reading 
room has been maintained ‘and made attractive for members. The 
Society Library was merged with the Engineering Societies Library, and 
the library facilities members are reality greatly enhanced. The 
Society contributed its share the cost the enlargement the 
Engineering Societies Building the sum $262 500, the whole property 
now being estimated having value Removal the 
Engineering Societies Building has brought new associations, and 
particularly closer association with the other Founder Societies. From 
every side come expressions approval and satisfaction. joining 
quarters with the other societies felt that forward step was taken 
extending the influence the Society and the profession engi- 
neering. not too much hope that the coming together the one 
building will prove forerunner many mutual undertakings 
and much co-ordinated and co-operative work, all helping extend- 
ing the influence and promoting the solidarity the profession. 


MEETINGS. 


effort has been made during the year get away from the 
usual programme engineering papers, and, far possible, give 
the semi-monthly meetings matters relating war activities. 
number interesting talks and addresses were given American 
engineers and army officers, well British and French officers. 
Naturally, the proper conduct war imposes restrictions regarding 
giving publicity war activities, and this account important war 
developments engineering interest were not available for the use 
the Society. important development the conduct the 
meetings the Society was the creation New York Meetings 
Committee charged with the conduct the second meeting each 
month. This act gives resident members responsibility and 
opportunity make this particular meeting special interest 
local members: hoped that the movement will prove 


great significance the Society. Because the war the Annual 
Convention was again abandoned. 
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PUBLICATIONS. 


With the progress time the war has absorbed more and more 
the energy the country; this condition has been reflected the 
Society’s Proceedings. measure economy, also, the publication 
papers has been curtailed. Six papers only were printed the 
first half the year; only discussions papers have been given the 
last half. the other hand, the space devoted announcements, 
items, and reports has been increased, and attempt has been made 
include more and more items interest members. The 
tions for 1918 are press and will issued soon. 


CoMMITTEES. 


War conditions are not favorable for technical committee work. 
Committee members have been engaged variety war activities, 
and, with all the distractions the year and the scarcity assistants, 
would not strange the reports indicate less than normal activity. 
With the return peace conditions may confidently expected that 
the Society’s activities through its special committees will assume 
proportions keeping with the opportunities which this agency gives 
for advancing professional knowledge and improving the standing 
the profession, which should mean expansion committee work. 


AMERICAN ENGINEERING STANDARDS COMMITTEE. 


matter great possible significance the formation perma- 
nent organization, known the American Engineering Standards 
Committee, carry the important work co-operating engineer- 
ing standardization throughout the entire field engineering 
standardization. The organization has been formed the following 
societies: The American Society Civil Engineers, the American 
Institute Mining Engineers, the American Society Mechanical 
Engineers, the American Institute Electrical Engineers, and the 
American Society for Testing Materials, with three representatives from 
each these societies and from each the following United States 
Departments: Commerce, War, and Navy. Other societies and bodies 
may allowed co-operate the work, becoming “co-operating 
societies”, but are not have representatives the Standards 
mittee, The procedure for formulating standards somewhat com- 
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plicated. Any interested organization may propose the development 
revision engineering standards any engineering field, and, 
the Standards Committee approves, will designate one more 
the co-operating societies sponsor joint sponsors for the 
standard under consideration, and give the sponsor authority 
organize special committee, known sectional committee, 
carry the work. Sectional committees dealing with standards 
commercial character (specifications, shop practices, shall 
made representatives producers, consumers, and general 
interests. Special committees dealing with standards scientific 
non-commercial character shall consist persons specially qualified, 
without regard affiliations. The special committees will report their 
recommendations the sponsor and the sponsor, approval, the 
main Standards Committee. The Standards Committee may then 
approve the proposed standard “Recommended 
“Tentative Standard”, and when, the opinion the Standards Com- 
mittee, after approval the sponsor, has proved its suitability, the 
Standards Committee may constitute “American 

will seen that the organization may deal with standards and 
specifications the whole range engineering: materials such 
steel, timber, cement; such beams parts, 


rails and ties, water pipe, machine parts; methods work such 


road building, concrete making; governmental requirements such 
building regulations, requirements for working stresses, regulations 
for fire-proofing; scientific standards, such methods testing, 
standard technology, requirements for water supply; and specifications 
and standards hundreds kinds. thus offers great possibilities 
for usefulness, and there are sources danger. also seen 
that the formation this organization may take from the Society 
opportunities for independent action some matters. the American 
Society Civil Engineers handles its part this organization 
vigorously and wisely, will prove opportunity for service the 
profession and the public. does not care active the 
matter, the field will taken others. 


ENGINEERING EMPLOYMENT BuREAU. 


the initiative the Board Direction the Society, 
Engineering Societies Employment Bureau has been established 
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United Engineering Society, with the Secretaries the four Founder 
Societies the Board believed that this plan 
will prove helpful members and others. 


ENGINEERING AND RELATED ORGANIZATIONS. 


The past year the first full year which the Society has partici- 
pated the co-operative activities the Founder Societies, and 
may well, therefore, even repetition made information 
published elsewhere, review briefly the organization and functions 
United Engineering Society, Engineering Council, Engineering 
Foundation, and other related organizations the Founder Societies. 
Since the Society participating the work these organizations 
and has given over them some functions formerly carried within 
the Society, the activities these organizations should considered 
part the work the Society. United Engineering Society the 
central organization. The related organizations, such Engineering 
Foundation, are established and maintained through the United 
Engineering Society. United Engineering Society, the holding cor- 
poration for the real property; holds the title the Engineering 
Societies Building. United Engineering Society also holds the title 
such trust funds may contributed for the special purposes the 
related organizations. United Engineering Society maintains the build- 
ing and determines the apportionment the budget among the several 
Founder Societies and the associate societies which occupy space 
the building. may establish departments related organizations. 
United Engineering Society thus the business and co-operating 
poration which acts for the four Founder Societies. The governing 
board the Board Trustees, which consists twelve members, three 
being selected each the Founder Societies. 

United Engineering Society maintains the joint 
engineering library through the Library Board twenty-one members, 
the Director the Library, the Secretaries the Founder 
Societies, and sixteen other members, four being designated each 
Founder Society. 

known the Engineering Foundation was estab- 
lished for the furtherance research science and engineering and for 
the advancement any other manner the profession engineering 
and the good mankind. The control and administration are placed 
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the Engineering Foundation Board which composed the President 
United Engineering Society, and the following members 
elected United Engineering Society: one trustee the United 
Engineering Society from each Founder Society, two members from 
each Founder Society, nominated its governing board, and three 
members large. 

Engineering Council was established order provide 
for convenient co-operation between the four Founder Societies, for 
the proper consideration questions general interest engineers 
and the public and provide the means for united activities 
common concern engineers. The Council may speak 
authoritatively for all member societies all public questions com- 
mon interest concern engineers, unless objection made 
majority the representatives present one the Founder Societies 
one-fourth the representatives present and voting,” which 
the phraseology the By-Laws United Society. 
has been the general understanding that Engineering Council was 
formed undertake, not the technical activities professional 
societies, but rather the non-technical, semi-professional, and general 
work, and especially that which bears upon public interests and public 
affairs. recent meeting, Engineering Council, effort 
define its field, declared resolution follows: 

“That Engineering Council understands its fields activity 
approximately follows: 


“(1) Council may deal with any matter general interest for 
which joint action two more its member societies would have 
been appropriate, Council had not been established. 

Council may initiate and carry through projects the general 
character defined the by-laws, for which the necessary financial pro- 
vision has been made; but Council shall not undertake expenditures 
excess appropriations for its uses made United Engineering 
Society behalf the Founder Societies and the contributions from 
other member societies, unless specific provision shall have been made 
Engineering Council shall turned into the treasury United Engi- 
neering Society and disbursed it, for the purposes designated. 

“(3) Council may take up, and its discretion act upon, any 
matter general interest referred any member society 
any other society—national, state local—or any branch Govern- 
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further declared: 


“Engineering Council will, rule, avoid considering any matter 
which specifically within the province only one member society 
and not others.” 


evident that Engineering Council has broad powers and 
responsibilities the co-operative field. 

may also proper make note some the activities and 
accomplishments these organizations. the addition the Engi- 
neering Societies Building was completed 1917, the work United 
Engineering Society has been the maintenance the Engineering 
Society Building and the carrying relations with the Founder 
Societies and the related organizations. the beginning 1918 
important change organization was made the engagement 
Permanent Secretary who also acts Secretary Engineering 
Foundation and Engineering Council. Alfred Flinn, Am. 
E., the Permanent Secretary, entered upon his duties January 
1st, 1918. 

The Engineering Foundation was organized 1916 when Mr. 
Ambrose Swasey, Cleveland, Ohio, Past-President the American 
Society Mechanical Engineers, offered the United Engineering 
Society $200 000 the nucleus endowment “for the furtherance 
engineering, for the advancement the profession and the good 
mankind”. This was magnificent gift for great cause—the advance- 
ment engineering and the good mankind. This eminent engineer, 
however, did not rest content with one contribution, but September, 
1918, added $100 000 the endowment, making the total $300 000. 
confidently expected that the good example set Mr. Swasey 
will followed contributions from many other persons—engineers 
and others—including the smaller contributions from those who cannot 
give large sums, well princely gifts from those large means. 

The income from the present endowment, course, would not 
permit the Engineering Foundation undertake engineering research 
itself any considerable scale, for the carrying out the larger 
engineering research activities requires large sums for 
complishment, and the engineering field very large and the problems 
are very numerous. The Engineering Foundation wisely decided 
devote its main effort for the present activities which would serve 
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direct, and develop research agencies and activities, the 
same time giving such aid research work found 

The possibility the United States being drawn into the World 
War brought about, the summer 1916, the organization the 
National Council, organization scientists, engineers, 
and educators. The Engineering Foundation saw the needs the 
organization for funds, and contributed facilities and money until 
Government support became available for the work. Thus started, the 
organization became extremely helpful the Government the prose- 
cution the war. Finally, became the Department Science and 
Research the Council National Defense, and, executive order 
May 11th, 1918, was permanently established its useful work. 
The Engineering Foundation was very helpful critical time 
thus assisting important movement for stimulating research, 
and thereby greatest possible service the country the 
time. With the co-operation Engineering Foundation and the 
National Engineering Societies, the National Research Council early 


formed engineering committee, which later became the Engineering 
Division and has the following aims: 


“To carry out the general purpose co-ordinating the scientific 
resources the entire country regards engineering and secure 
the all engineering agencies which research facilities 


are available.” 

The Engineering Foundation and the American Society Civil 
Engineers have representatives the Engineering Division. The 
Engineering Foundation has continued affiliate with the National 
Council various ways, as, for example, collecting in- 
formation about the several hundred industrial research laboratories 
existing this country and helping stimulate industrial research. 

would give wrong impression reference were not made 
number instances stimulation research special problems 
small grants money, such for the investigation the secret 
selective control wireless communications, the wear gears, weir 
measurements water, and proposed method camouflaging vessels. 
Generally, however, Engineering Foundation proceeding the 
policy that its resources should devoted large enterprises and 
the solution problems broad application, rather than detailed 
investigation limited problems. The opportunities Engineering 
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Foundation helping the advancement engineering are abundant, 
for the advancement the art engineering dependent scientific 
research, and the standing the engineering profession profession 
will markedly affected its attitude toward research. 

Engineering Council started out important work. Consid- 
erable attention has been given, since its organization meeting June 
27th, 1917, exploring its proper field activity, deliberating 
what may and may not undertake, and what should 
not undertake—important questions for body which starting 
undeveloped territory. the same time, has gone ahead with 
activities. Through the American Engineering Service, which organ- 
ized for war-time service, rendered aid the Government, resulting 
procuring thousands engineers for the war, navy, and other 
departments. Through the War Committee Technical Societies, 
assistance was given the Naval Consulting Board and the Army General 
Staff thousands suggestions for naval and military 
devices. The names the committees Engineering Council 
work indicate in. some measure present intended activities: Public 
Affairs, Fuel Conservation, Patents, Industrial Affairs, Water Con- 
servation, for all which progress reported. different times 
Engineering Council has been represented Washington respect 
matters interest engineers, and its activities there have borne fruit. 
organizing National Service Committee give instant, active, 
and constant representation engineers Washington, especially 
matters relating reconstruction affairs. Engineering Council 
endeavoring keep communication with communities engineers 
all over the country. The preliminary work organizing its activities 
has made considerable progress during the year. Engineering Council 
has important task attempting provide for consideration 
matters common concern the profession. 

will agreed that the aims and functions United Engineer- 
ing Society and these co-operative agencies are far-reaching 
importance the American Society Civil Engineers and its mem- 
bership. Their opportunities and responsibilities are indeed large. 


The profession civil engineering has been recognized and honored 
through the awarding the John Fritz Medal prominent and 
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distinguished member the Society, Waldo Smith, for his most 
distinguished service engineering and great achievement engineer 
providing the City New York with supply water. The public 
presentation was made meeting which took the place regular 
meeting the Society. worthy note that, the fourteen times 
the medal has been awarded, this the second award for what the 
narrower sense may called strictly civil engineering achievement, the 
first recipient being the late Alfred Noble, Past-President, Am. Soc. 

Responding invitation extended the Society the French 
Engineers, with the approval the French Ministries 
Public Works, Commerce, and Armament, send small delega- 
tion engineers meet joint engineering congress Paris for the 
purpose discussing technical matters relating reconstruction work 
and the utilization commercial ports, the development navigable 
waterways, the development water power, the improvement road 
systems, and other engineering and industrial interests France, 
six representatives the Society were chosen, who, with three repre- 
sentatives appointed the other Founder Societies, sailed for France 
early December, and are now engaged sympathetic assistance 
the consideration important problems related the future develop- 
ment the resources and opportunities our sister republic. The 
State Department sanctioned the going the mission, the belief 
that its presence France would taken evidence America’s 
desire make real the ideals that have triumphed the war. The 
matter significant, not only because gives American engineers 
opportunity service the engineers and people France, but 
because the opportunity gave the Society extend the other 
National Societies invitation participate matter general 
interest, action which has been accepted the other societies 
evidence our desire co-operate. 


DEVELOPMENT. 


its June meeting, the Board Direction took step which 
hoped will have significant and far-reaching results the development 
the Society and increasing the usefulness the engineering 
profession—the creation committee report the purposes, field 
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work, scope activity and usefulness, organization, and methods 
work the American Society Civil Engineers—the purport the 
resolutions being amplified the preamble. The method adopted for 
selecting the committee gives wide geographical distribution and 
opportunity for the representation local views. The Committee 
Development held its first meeting Chicago November, spending 
three days the its work. The preliminary report the 
committee has been sent out the membership. Sub-committees are 
work the development the subject, and doubtless they will find 
large task ahead them. prepare final report adequate the 
problems set before the committee and worthy great cause 
will take long hours work, much thoughtful deliberation, and the 
highest constructive powers. Let give our full support the Com- 
mittee Development its labors. 

worthy note that the three other Founder Societies have 
appointed committees undertake the same kind inquiry. 


would presumptuous attempt forecast the outcome 
the work the Committee Development. seems proper, however, 
try bring your attention this morning, far the time 
will permit, some the matters which appeal studying what 
should undertaken the American Society Civil Engineers. 

What are the purposes and functions engineering society such 
the American Society Civil Engineers? discussing this ques- 
tion, necessary not restrict ourselves the purposes given 
the Constitution the Society, which may merely follow precedent 
may worded conform State statute governing the charter 
the Society. Whatever may our views details, may not agreed 
that least the following should involved national engineering 
society 

learned society; collector and disseminator engineering 
knowledge; forum for the discussion engineering questions, simple 
and complex, small and large; stimulator research and the 
progress engineering science; developer engineering methods 
and practice; active force within and without professional circles; 
creator engineering policies and originator and patron 
constructive and progressive movements engineering; opportunity 
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for meeting and knowing the engineers the country; means 
mutual helpfulness and co-operation for the profession and its clientele; 
instrument for advancing both professional interest and public 
welfare; agency for discussing the various phases public problems 
and for participating the service which all thinking organizations 
should give society. 

And the engineering society has justified existence. has 
helped create the engineering profession. Its accomplishments, tech- 
nical and extra-technical, all redound its credit and the credit 
its membership. recount the activities and achievements the 
engineering society, within its walls and service the public and 
society, matters that are known all, and ways that are not 


recognized, would consume much more time than available 


here. And the engineering society has given esprit corps the 
profession. has made its members feel self-respecting. has called 
the attention many the high standards held the profession and 
the responsibility attached membership it. has continuously 
raised the standards and the standing the engineering profession, 
and has assisted establishing this standing the eyes the public. 
The members who put the most into their membership relations get the 
greatest benefit, but the inactive member, perhaps unconsciously, profits 
its beneficent influence, for there are intangible benefits and ad- 
vantages which come from the presence and activity the engineering 
society. 

All this accepted without argument audience such this. 
The question for consideration what should done extend the 
usefulness the engineering society and make greater force 
for its membership, the profession, and the public. 


The technical side the activities engineering society 
prime importance. Engineering and must continue technical 
art, technical business. Its body technical matters far larger 
and more important than existed generation ago, and the requirements 
for technical knowledge engineering work are increasingly important. 
technical matters are meant more than mere mathematical methods 
and the routine work engineering; all the relations the science and 
art engineering and out professional circles are included, and 
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also the technical features the business side and the technical rela- 
tions with the public. Important the administrative and executive 
side, the characteristic and determining feature engineering the 
technical side. The time past when ingenuity, rule-of-thumb methods, 
and workmanlike skill alone will make engineer. engineering 
only combination business and routine construction, 
becomes craft, mere line business. The engineering society 
should principal factor the development the science and art 
engineering, developing and recording the technical side 
engineering, the scientific substructure, the overlying elements prac- 
tice, the variform connections with business life. the technical 
side here meant, not alone knowledge engineering principles 
and facts; involves creating engineering policies, developing engi- 
neering practice, improving and controlling engineering connections 
with the outside business world. carry out its technical functions 
properly high aim for engineering society. 

One the methods carrying this technical activity has been 
through the presentation and discussion papers and publications 
engineering topics. The contributions the Society this direction 
have been great importance. would seem worth while, however, 

raise the question whether the Society doing all should this 
direction. there not need for papers fields not often taken 
the Society Transactions? Should there not more short, terse papers, 
devoid details, which should stimulate and set engineers 
Would not possible and desirable have more papers dealing with 
principles, with the advances engineering, with new methods and 
requirements? May not worth considering whether should 
hold the long-used policy limiting ourselves only those papers 
which are offered the Society from time time, regardless 
whether this policy leads ignoring large fields and results trans- 
ferring other societies and agencies activities these lines; and, 
aside from papers, are there not opportunities for dissemination 
which may properly undertaken—like reviews engineer- 
ing construction and methods, digests important engineering litera- 
ture, which seem now not have adequate expression through other 
Technical committees form one the most effective means 
carrying the technical activities engineering society. Such 
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committees are able utilize the experience and ability many 
members and take advantage facilities and opportunities afforded 
outside organizations. They can co-ordinate and unify practice, 
develop methods and recommend acceptable practice, acquire technical 
knowledge, formulate principles and standards, and improve- 
ments and advances the art. Their influence reach out far 
beyond the bounds the Society. Experience shows that 
work may power for good. Two the specialized engineering 
societies national character carry the larger part their work 
through The American Railway Engineering Association 
has technical committees, with combined membership 480 out 
total membership 1300 the Association. The subjects for 
these committees range from ballast and rail economics 
operation and economics railway labor. The American Society for 
Testing Materials has technical committees and 144 sub-committees, 
Committee A-1 Steel, which has had great responsibilities the 
past few years, consists 121 members. The membership both 
these societies gives great amount time and attention committee 
work. The influence the work these two societies has out 
far beyond their membership, far beyond the limits which the names 
the subjects would seem make possible. the risk seeming 
disloyal, the opinion may advanced that influence engineering 
practice, effect the industries, influence relations engineer- 
ing business, advancement engineering knowledge and the methods 
‘of manufacture and construction, and influence the outside 
business world, the achievements these two specialized societies 
the past few years have been such make some the National 
Engineering Societies look their laurels for leadership. may not 
too much express the belief that the Committee Development 
will find the need and opportunity for technical committee work 
important subject for study. 


SPECIALIZED Divisions SECTIONS THE 


What seems opportunity for energized activities lies 
the formation specialized divisions sections the Society give 
attention special fields work, such railway engineering, struc- 
tural engineering, and hydraulic engineering. Members would enroll 


sections which they are interested. Sessions and conventions 
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would held discuss matters common interest. The railway 
engineering division might hold membership and co-operate with 
the American Railway Engineering Association, giving attention 
certain features the convention and committee work that society. 
Another division might affiliate some way the work the 
American Society for Testing Materials—in fact there unoccupied 
closely allied the work that society. division interested 
sanitary engineering might find with the American Public 
Health Association. The activities such specialized would 
reach outside the membership and give new points contact and 
influence over the outside world. New forces would set among 
the membership, and new opportunities for 


FORMULATION ENGINEERING 


Both the committee work and the specialized divisions constitute 
effective agencies for creating engineering policies and originating 
constructive and progressive advances engineering and related mat- 
ters—important functions for engineering society. 


LocaL AND REGIONAL ORGANIZATIONS. 


any discussion National Engineering Societies must 
borne mind that the membership scattered over the country; that 
there are numerous centers engineering, and that these are yearly 
becoming more important; that local societies these 
centers are essential elements the life the engineering profession 
that these local societies furnish means which the young and 
growing man meets and knows other engineers and gains opportunity 
for development; that the National Societies may greatly strength- 
ened and their influence extended closer affiliation with these local 
societies, and that any thorough consideration the subject aims 
and organization should endeavor find ways and means which the 
National Society may best effect closer co-operation with the local 
engineering society. also true that local conditions vary greatly, 
from place place, over the country, and that the problems and the 
methods contact with the public are far from uniform. 

the last few years there have twenty-two local 
associations members the American Society Civil Engineers 
term which hope will replaced less clumsy one such 
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Chapter) centers engineering over the country. These local 
associations, cherished little, may expected very active 
elements the life the Society. They should also become important 
elements the life the communities which they are. 
many the centers population the local engineering 
are well established; others they will become so. would seem 
wise, any attempt organization the profession throughout the 
country, for all the National Societies join forces with these local 
societies every possible way. every center engineering the 
engineering society should the basis organization. Some 
plan should devised, perhaps increase dues, contribute 
revenue from the treasury the National Societies the Chapters 
for use this union work with the local societies. evident that 
connection with the local engineering societies will promote 
loyalty the National Societies. believe some form organization 
may worked out which will win the the tributary mem- 
bership and greatly strengthen both National and Local Society. 

For certain purposes may found desirable, also, have 
regional organization, covering territory corresponding districts, like 
those the geographical districts used the selection the Nom- 
inating Committee, for handling matters common interest over 
region, matter which could worked out connection with the 
management the local associations. 

dealing with our distributed membership, the situation New 
York should not overlooked. The provision for New York Meetings 
Committee take charge the second meeting each month, 
made the Board Direction the recommendation the 
tary, step advance. would appear that, any new 
plan for local associations regional organizations, the resident mem- 
bership (those within fifty miles the New York City Post Office) 
should granted some degree autonomy, the formation local 

association chapter otherwise, and that the New York membership 
should set work and stirred realize and utilize the opportu- 
nities and facilities their door. 


connected with the question local associations and 
local societies the question our relation with other National 
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Societies. These relations are yearly becoming greater import. The 
four Founder Societies have many activities common. Engineer- 
ing Council may soon have its membership increased three more 
societies. The Engineering Standards Committee will have the co-oper- 
ation number societies, besides the four Founder Societies. The 
opportunities for co-operation are increasing. increasingly appar- 
ent that engineering single profession; the various branches ramify 
and merge into each other numerous ways. Many engineers think 
there should one large inclusive engineering society take the place 
the several National Societies—to made the 000 engineers 
the four Founder Societies the 100 000 200 000 who may claim 
the right classed engineers. does not seem probable now 
that the immediate future will bring about such single organization. 
default this desideratum, the best use possible must made 
existing agencies. Organization should effected which will bring 
united effort along many lines. The further union National Societies 
and their co-operation with the local societies the engineering centers 
developing engineering society activity are potential factors for the 
future. This, too, fruitful field for the Committee Development. 


RELATION AFFAIRS. 


has frequently been remarked that the engineer likely 
confined closely his own work that his influence does not extend 
out far should, and particularly that has not taken part 
affairs, governmental and economic activities, extent 
warranted his training and business standing; and, further, that the 
engineering society has not accepted full measure its opportunity 
and its responsibility public and civic matters. recount the 
accomplishments the engineer civic affairs, governmental activi- 
ties, influence public policy, the solution industrial problems, 
would show creditable record; and the engineering society likewise 
has achievements greatly its credit; but, notwithstanding all these 
accomplishments, must apparent all that the engineer and the 
engineering society now have opportunities and responsibilities the 
direction duty far beyond what they have hitherto considered 
their share. This especially true the present time, when the 


solution many public problems lies within the province 
the engineer. 
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The consideration quasi matters has not always been ac- 
proper field for Society activity. illustration, the 
opposition the creation Committee Valuation Public 
Utilities may recalled. When the Board Direction was discussing 
the measure, member opposed because felt strongly that the 
engineer should confine himself the design and construction 
engineering works, and another because valuation was not engineer- 
ing question and should left entirely the Courts, overlooking the 
service which only the engineer could give correlating the engineer- 
ing data and establishing principles considered making deci- 
sions. Fortunately, the advocates the appointment the committee 
prevailed, the end, and magnificent report and discussion was 
given the public, report and discussion which doubtless will con- 
tinue quoted whenever and wherever the valuation 
utilities layman Court. Besides, the aetivities 
the committee stimulated thought and provoked discussion through- 
.out our membership few subjects have done. 

How the engineer and the engineering society may best deal with 
public matters complicated question. The engagements most 
engineers are not like those the lawyer. There great diversity 
condition service and environment, even the same lines 
engineering, and the interests are very diverse. Evidently, satis- 
plan may evolved only after much study, and only few 
the elements the situation may touched upon here. 

Part the public work engineering society lies bringing 
attention public bodies technical and other matters already 
available through its committees and its publications, and giving 
co-operation along lines where general technical information and direc- 
tion will helpful. Civic improvement and city planning, health and 
sanitary conditions cities industrial conditions and 
their betterment, the need high-grade engineering supervision 
publie work, are examples one direction only. The public should 
taught that there great body knowledge, experience, and expert 
judgment the utilization which greatly benefits mankind. 

Certain matters public interest are frequently considered through 
independent auxiliary organizations, more less temporary char- 
acter. The agricultural interests use such agencies The 
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Reconstruction Congress War Service Committees 
activity, held under the auspices the United States Chamber 
Commerce, recommend what American business ought for the 
Government and what the Government ought for American 
business. Waterway conventions and drainage congresses are also ex- 
amples this method work. Unless savoring too much propaganda 
and special interests, the method disseminating information, stimu- 
lating discussion, and influencing public opinion through special organi- 
zations, effective and legitimate. 


Direct connection with Governmental agencies may difficult. 


‘Special instruments may need created. Great credit should 


given Engineering Council for the start has made handling 
public matters this first year its organized activity. Its recent 
creation National Service Committee, with appropriation for 
expenses, for active and constant representation engineers the 
seat the National Government, these times when reconstruction 
problems involving engineering are the front, very promising 
movement. illustrates the type work which the engineering society 
can undertake. variety methods will have used. Those 
public problems which are local, are confined States limited 
territory, may most satisfactorily through local regional 
organizations. 

would premature try outline here methods for accom- 
plishing the great work public matters which should undertaken, 
the form organization which needed. The formation large 
and representative public affairs committee has been suggested, and 
also delegate convention organized matters public interest 
and intended forum for voicing the sentiments the organization. 
More than these are needed. much time has already been taken 
this will not attempt outline views. Whatever 
done must give opportunity for exercising initiative and providing 
powers for action. Leaders must then energize the machinery provided. 


CONSIDERATIONS. 


The activities here referred will require adequate funds; takes 
money things this world. equity the Engineering 
Societies Building, which seems one, can never source 
revenue, but must continue large item expense, however 
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much adds the standing and respectability the Society. The 
present stringency our treasury believed temporary, and 
January, 1921, should begin with current expenses all paid and balance 
the treasury least equal the advance dues collected, together 
with such special funds may have been contributed from outside 
sources. 

must understood, however, that the activities the Society 
are extended, funds must provided pay the accompanying 
cost. 

Part this may well taken from the annual balance $20 000 
$30 000 which normal years may left after paying the expenses 
present activities. seems reasonable that society which has 
established financially should not continue put aside from 
annual receipts very large sums endowment; the endow- 
ment may expected come from other sources. 

Inerease membership will bring increased revenue beyond the 
expense. Many believe that there should consider- 
able increase membership. 

With increased activities and higher costs for everything, 
possible that increase annual dues may worthy consideration. 

The expense some activities may borne from contributions 
from various sources, probably fruitful source revenue for several 
lines activity. 

Much the work which may undertaken will 
individuals and organizations—the Society’s part will organize, 
stimulate, and direct. 

agreed that there are activities which the Society should 
undertake for the benefit the profession and society, activities that 
will bring results and that will help making the Society force 


greater and greater influence, who will doubt that resources will 
found finance the 


Altogether, great problem—one worthy the best thought 
the Committee Development and the Society. shun the vision- 
ary, impracticable schemes, yet not too complacent about past 
accomplishment; seek national and not provincial; try 
both and efficient; lead the progress the times and 


Papers. ADDRESS PRESIDENT ARTHUR TALBOT 
yet hold the old and proven good; work powerful engine 
technical affairs and vital force the life the profession; 
learn how best give service the community and the nation; 
provide methods which the profession may lead progressive move- 
ments—these are ideals worth striving for making plan. should 
borne mind, too, that elaborate complicated organization 
likely ineffective; the machinery not self-propelling. Mere 
paper proposals will not suffice. Whatever done, must keep down 
earth, accept only workable plans, but still not content with 
nation mediocrity. belief that plan may worked 
out befitting the needs great profession, and that, with such 
great opportunity before it, the Committee Development will evolve 
plan satisfactory the Society. The discussion the whole question 
will. serve stimulate interest, improve spirit, and arouse latent 
vitality. May not expect that the result will stronger, more 
useful, more virile Society? members confidently look forward 
great future for the American Society Civil Engineers. 
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AMERICAN SOCIETY CIVIL ENGINEERS 


INSTITUTED 1852 


PAPERS AND DISCUSSIONS 


This Society not responsible for any statement made opinion expressed 
its publications. 


THE NATIONAL RAILROAD QUESTION TO-DAY. 


FEBRUARY 5TH, 1919. 


For understanding the Railroad Question to-day 


sary review the facts which led Federal Control the Railroads. 

‘As one who had hand the development several trunk line 
railroads with Ocean Terminals and has been otherwise connected with 
the Railroad subject many ways, the important facts see them 
are: 

For ten years before the war the clashing State and Federal 
laws, the the Laws under which the Interstate Commerce 
Committee worked their interpretation such laws gave indication 
that the railroads the country, while high state 
were losing their attractiveness investors, and many were losing 
their financial strength, the war found most the railroads 
with small surplus hand for meeting emergency. 

Early our entrance into the war beeame evident that the 
material the seaboard all the unrelated efforts 
departments our Government and the Allies, not handled 
the shipping available, and that the physical and moral burden would 
fall the railroads the eastern section the United States until 
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THE NATIONAL RAILROAD QUESTION 


_proper organization could set the War Department take 
care the situation. 

The eagerness with which every interest pressed the loading 
cars, regardless whether there was prospect prompt unloading 
cars not, and the inefficiency the railroad embargoes began 
congest the tracks, cars, and other facilities the railroads bringing 
with them their train consequences, all which tended lessen 
the earning value the properties; and, addition, the buying power 
the unit value for which transportation service was paid rapidly 
began depreciate, causing conditions which prolonged would 
make crash inevitable before the public could understand the real 
trouble and remedy it. 

With our restrictive railroad policy, order save the transporta- 
tion means the country while was still efficient agent for 
winning the war, some Governmental aid had extended tide 
over the situation. This aid finally took the shape Act 
Congress, and the railroads were taken over under Federal control for 
the duration the war and twenty-one months. 

Government agency equal power any other Government 
agency issued orders that cars were not loaded unless there was 
definite arrangement for unloading; demurrage charges were increased 
and enforced; public opinion gave its moral support orderly methods; 
the Government assumed the financial burden; and the railroads, 
soon the exceptional weather conditions the first two months 
Federal control permitted, with the same staff and the same equipment, 
began function satisfactorily for war purposes. 

standard return was guaranteed for the use the plant; 
rates were raised that the cost transportation the day should 
pay its way; wages were raised meet the depreciating value the 
dollar; and, addition those three vital essentials for handling the 
situation, the American practice detouring and the placing effective 
embargoes avoid congestion was used large scale, and there 

insistence for commercial business’ policy which provides 
storage for unloading cars promptly avoid the use cars 
storage medium, all which helped the transportation effort. 

Under existing laws was necessary for the railroads 
over for the winning the war, and they were directed the Director 
General Railroads, for the President, with the single purpose 
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making them efficient transportation agencies for winning such war, 
and the war won. 

The cost war must always excessive, for obvious reasons, 
and there can but little criticism such actions have been taken 
this country, for when war the resources the 
nation should utilized for the purpose winning the war. Economic 
considerations, material and personal, myst disregarded when they 
interfere with that singleness purpose. 

best that the Governmental action republic such time 
should free possible from criticism during the period danger, 
and legitimate criticism can wait until time permits analytical 
and impersonal investigation basis for criticism for the purpose 
educating the republic case such future emergency. 

While the subject criticism, let suggest that, although 
may not advisable advocate that draw veil over all the acts 
the war, yet are all too prone criticize, and let justice 
remember that the men who are responsible for getting our preparations 
under way and for the stupendous scale upon which proposed 
carry the war, are the same kind American School boys 
you and are, and that would probably not have done much better. 
And let further console ourselves for our taxes with the thought 
that one can tell what real effect the very our effort had 
the morale the Germans, and how many thousands and tens 
thousands lives may have been saved thereby. 

The war won; the readjustment problems are serious, but, grave 
they are, conditions are changed, and the happiness the people 
and the due consideration the economics the country have become 
the paramount duty the Government solving these problems, and 
there reason why our re-adjustment problems should not fully 
discussed. 

Very fortunately for the country, unusually able staff was selected 
for the United States Railroad Administration, but the fact remains 
that Federal Control all the railroads one road, with the best 
intentions and with bright minds giving their earnest thought 
the Federal problems, while has taught the country large, and 
the owners, valuable lessons, which are worth all has cost, 
nothing real material moment which desirable 
perpetuate peace times, which has not been practiced under 
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THE NATIONAL RAILROAD QUESTION 


private ownership, cannot more effectively practiced under private 
ownership. 

The railroad question to-day what shall the Government 
with the Railroad? Government ownership Government control for 
five years, return the railroads private ownership soon 
possible 

GOVERNMENT OWNERSHIP. 


Politics has conscience, business morals, responsibility, and 
the danger our methods government from the political control 
the railroad employees, possible and probable, from Government 
Ownership prohibit its serious consideration. 

From engineer’s standpoint, this country young, and its natural 
resources have hardly been scratched, and experiment Government 
Ownership would extravagant, unfortunate, and undesirable any 
basis, but primarily because destroys the reward for initiative and 
sound judgment the greatest field necessary for the proper develop- 
ment our country and our national prosperity. 

From the public’s point view, Government Ownership throttles 
competition, which necessary incentive for proper service the 
people every part the country and every city the land. 


FoR YEARS: 


Some the things which were ordered with propriety during the 
war, which should undone once and not five years hence, are: 

The Traffic Departments the various railroads, which were dis- 
persed; should great part re-assembled and re-habilitated once. 
Such departments are necessary dealing with the for the 
sale transportation the advertising and selling departments 
any other business, and can great service the public many 
capacities. 

Such standardization, while has certain apparent first-cost economy 
when applied quantity the scheme things this 
country, tends inefficiency, and should local question only 
limited Our tools and methods are that the national 
efforts should improve, not standardize. 


| 
| 


q 


NATIONAL RAILROAD QUESTION TO-DAY 


The horizontal raise railroad wages the entire country 
one order which was necessary during the war pernicious destroyer 
individual discipline, and atrophies the ambition the men 
receiving such increase, and should abolished time peace for 
responsible bargaining between employers and their own employees 
soon possible. 

The discomfort the public, some which was necessary 
the war, should give way even better facilities than offered before the 
war, the direct tax increase passenger rates should reduced 
minimum, even indirect tax increased freight rates 
necessary pay the bills. The movement the people freely around 
and about our country should encouraged increasing happiness 
and social well being, and tending unity spirit which good 
for the body politic. 

The discontinuance regional consolidation, which was 
for operation during the war, and immediate return competitive 
basis all matters pertaining service the public. 

The terminal problem, which was made acute lack ships 
and storage facilities, largely one changing our commercial 
methods, pooling facilities, and providing for the prompt unloading 
cars. Belt railroads are needed and should built many places, 
but the matter local one peculiar each community, and best 
handled financial policy such community and not the 
Federal Government. 

have great national efforts make world affairs, and the 
sooner put the vim owner’s interest back the largest business 
interest the country the better. 


This country young and undeveloped that the railroads should 
exist encouraged primarily for the development our material 
welfare, and, for the good all, the railroads should returned their 
owners soon possible that their growth will naturally follow 
the normal business needs the country tested business standards 
and not directed into any pre-determined course which would deter- 
mined centralized Governmental agency. 


q 
f 
A 
q 
| | 
i 
q 
. 


THE NATIONAL RAILROAD QUESTION 


Returning the roads their owners under old conditions would bring 
financial disaster insurance companies, savings banks, fact, would 
mean financial chaos the country; therefore, some legislation with 
certain Governmental controls absolutely necessary. 

The normal growth our country requires that the railroads spend 
the next five years least four billion dollars for improvements, 
betterments, and normal growth our transportation service, and 
continuing and enlarging amount thereafter meet our growing needs. 
While the Government finds necessary put out varying issues 
Liberty Bonds, seems best that they buy the securities the Railroad 
needed until the Public regains confidence enough take the invest- 
ment out their hands. This will require possible advance from 
billion and half two and half billion dollars, for which the 
Railroads could charged high enough annual interest charge, over 
and above the cost the money the Government itself, pay off the 
debt within twenty twenty-five years. 

will take stable continuing railroad financial policy renew 
the confidence the public railroad securities, and seems 
that the railroad interests the country, which the largest single 
interest, should write off all extraordinary war costs within short 
generation and lesser business interests less time—in fact, think, 
keep step with the age, the Government should find financial meas- 
ures to. write off and obliterate all most its national war costs 
within thirty forty years less. 

The principle fixed finaricial policy and the control the 
Government necessary carry out such policy under all ordinary 
business cycles should made law Congress. The control should 
enabling nature and not more restrictive than necessary, 
and might the present time well consist 

control rates initiated the carrier. The rate ques- 
tion largely artificial issue and little understood the public. 
The shippers the country are chiefly interested rate relation- 
ships and the ultimate consumer the amount the rate, really 
pays the bill. hear the shippers through their lawyers, but the 
ultimate consumer rarely heard, because his indirect tax due the 
rate alone very small. Theré are possibilities more logical 
rate structure for settlement most the misunderstanding between 
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the public and the shipper, and between the shippers themselves, for 
which the railroads usually hold the bag. connection with the 
control rates, the Government should have unbiased economic 
study made for more logical application rates than present. 

wage question the railroad employee, like other 
inflations the war, will settled sensibly public opinion. does 
not seem proper Governmental function settle wage scales, and 
for the best continuing interest labor itself that such questions 
should returned soon practicable settled between employers 
and employees. necessary, however, that the Government take 
cognizance such matters the control rates. 

control unproductive expenditures required the 
public, and particularly the grade crossing elimination question 
which threatens serious financial importance the near future 
that due cognizance may taken such expenditures. 

control issue securities for improvements and 
consolidations and the necessary railroad accounts. Generally, the 
weak lines should consolidated with the strong, and the large lines 
prevented from becoming large that they eliminate competition from 
any section the country. 

control safety matters. 

recognition that for the continuing solvency the prop- 
erties the voice the general public, whose welfare stake, and the 
voice the owners the properties, should heard with that the 
shippers and representatives the employees. 

opinion, the proper principles for legislation for fixed 
financial policy should based average railroad efficiently oper- 
ated, receiving, fair profit for the transportation has 
sell, and that fair profit must include: 


adequate going return the investment over the cost 
proper service the public; 

2.—A return for such money borrowed for improvements 
required the growth the country, which will include the cost 
the money plus added equity the corporation compensation 
for extending their credit and brains collateral for such money; 

further right build such surplus this class 
business, wisely conducted, should have reserve for emergency. 
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Nothing short such financial policy under private ownership 
will bring investors back the support the railroads and keep 
the healthy growth our country. Nothing short such financial 
policy, under private ownership, will give the people our country 
healthy sense freedom and the right demand competitive service 
for their happiness, comfort, and material benefit. 

The matter the railroads private ownerships 
basis such financial policy can applied once without 
absolute determination results before the policy adopted. For 
willing trader, the securities and proper earnings the investments 
the average railroad with the many years repressive public policy 
putting increments values into the properties, should not difficult 
determine within safe limits. any given rate, some roads will 
fail and others will prosper, from many different causes, but the ex- 
tremes can meet the political feeling the times 
the beneficent use excess profit tax. 

With the principles policy fixed, and controls whereby may 
made effective, for carrying out the purpose could more 
flexible, and could consist number commissions with some co- 
ordinating force, all safeguarded certain cases right appeal 
proper courts. 

The entire matter such importance the whole country that, 
this session Congress cannot settle the question, then extra 
session should once called for this purpose. seems me, 
the simplest our re-adjustment problems, and the one needing the 
most immediate attention, and the one most important for the imme- 
diate welfare the country. 
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MEMOIRS DECEASED MEMBERS. 


will reproduced the volumes Transactions. Any in- 
formation which will amplify the records here printed, correct any errors, 
should forwarded the Secretary prior the final publication. 


CLARENCE COLEMAN, Am. Soe. E.* 


1918. 


Clarence Coleman, son the late Clayton Glanville Coleman and 
Sarah Macon Jerdone Coleman, was born Jerdone Castle, Louisa 
County, Va., April 4th, 1849. His father was General the United 
States Militia, before the Civil War. 

Mr. Coleman was tutored his home, boy, attended several 
private schools his State, and then studied the Virginia Military 
Institute and Washington and Lee University, Lexington, Va. 

When was very young man was employed for several 
years (1870-72) the Houston and Texas Central Railway various 
capacities, from Rodman Resident Engineer, the location and 
200 miles that Then, for years, was 
engaged private practice Dallas, Tex. 1875 was Engineer 
geological survey for the Buffalo, Bayou and Colorado Railroad, 
and during the following five years was engaged private engineering 
practice Richmond and Kenmuir, Va. served 1881 Assist- 
ant Treasurer the Richmond Street Railway Company, and the 
latter part that year and 1882 Instrumentman the Chesa- 
peake and Ohio Railway. 

was Engineer the Arminius Copper Mines Company, and the 
Sulphur Mines Company, both Virginia, from 1883 1885, during 
which time made surveys and installed complete mining plant for 
the first named company, and built two branch railways from the mines 
the main line the Chesapeake Railway. From May, 1888, 
until the end that year, was charge the construction the 
terminal docks and transfer bridges the Housatonic Railroad Com- 
pany Wilson’s Point, Conn., and, the same year, made inspec- 
tion and report the company’s bridges Massachusetts. 

For little more than year, 1889-90, Mr. Coleman was Chief 
Engineer the Santa Southern Railway, and located miles 
mountain road over the Ortiz Range. 

After year’s private practice Consulting Engineer Roanoke, 
Va., 1890-91, entered that city’s service, first for four months 
Building Inspector, then, for two years (February, 1892, March, 
1894), was Engineer Member the Board Public Works, during 
which time sewerage system was planned and built, and pavements and 
bridges were constructed. While Roanoke was member the 
Association Engineers Virginia, and 1892 was President 
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Association. his contributions the Association bore 
the following titles: “The Engineer Factor the Development 
Virginia” and “What our Bad Roads Cost Us.” 

foregoing record gives outline Mr. Coleman’s work during 
the first period his professional career civil engineer, which 
seen consisted mainly railroad construction and municipal improve- 
ments, with intervals private practice, all which work was within 
the Southern States. His activities were now transferred the 
northern part our country, the Duluth District, where was 
engaged during the remainder his life Government harbor im- 
provements, carried the War Department, with officers the 
Corps Engineers charge the District. was appointed Assist- 
ant Engineer Maj. Clinton Sears November 27th, 1894, and 
continued act that capacity until November 23d, 1917, when 
was made District Engineer. held the latter position until removed 
death. 

Mr. Coleman’s work this district consisted mainly marine con- 
crete construction, which specialized. First, Marquette, Mich., 
Harbor from 1894 1898, inclusive, commenced the construction 
concrete superstructure the old timber-and-stone breakwater, 
accordance with general design prepared Maj. Sears, the officer 
charge. this construction the old timber with its rock filling was 
removed down about ft. below the water line. Concrete footing 
blocks, moulded ashore, were laid along the two edges the timber 
cribs, and, between and above these, mass concrete was deposited 
forms. gallery traversed the entire length. After considerable por- 
tion had been built, Mr. Coleman was transferred Duluth, and the 
work was completed other engineers. 

Duluth-Superior Harbor, 1898-1902, was charge the 
construction the concrete superstructure for the new combined timber 
and concrete piers, jetties, which define the entrance channel from 
Lake Superior the north end Duluth-Superior Harbor. this 
case, Marquette, there were concrete footing blocks surmounted 
monoliths mass the lakeward ends substantial pier- 
heads were built for supporting light stations. 

the south, Wisconsin, entrance Duluth-Superior Harbor, 
also known Superior Entry, Mr. Coleman, 1903-09, built some 
revetment piers, which were designed himself, under the 
main purpose these piers was serve revetments two sides 
the entrance channel for retaining the sand the spit through which 
the entrance passed.. this construction, which departure from 
the usual types, there are monolithic sections units, ft. length, 
moulded situ around and foundation piles sawed off short dis- 
tance above the level the bottom, which had been dredged depth 
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ft. below low water. Specially designed removable forms and 
machinery for handling them were part the rather expensive plant 
required for this work. 

The construction these revetment piers was the most original work 
accomplished Mr. Coleman, and possibly the most important, also, 
avhen its value considered example for similar constructions 
where conditions are favorable. has been described several tech- 
nical publications. 

Among other constructions the Duluth District, charge Mr. 
Coleman under direction officers the Corps Engineers, may 
mentioned the following: 

The project Board Engineers for the further improve- 
ment Superior Entry, approved April 5th, 1907, under which was 
built, 1907 1912, two converging breakwaters, comprising 205 
lin. ft. rubble mould, 900 ft. stone filled cribs with concrete super- 
structure for pierheads, and 896 ft. shore revetments; the 
dredging stilling basin within the breakwaters with area 
acres (completed 1915), and the dredging harbor basin 
acres (completed 1914); the completion rubble mound 
extension the Marquette Breakwater, 1914-18. 

Mr. Coleman was assigned the charge the Duluth District 
November 23d, 1917, with the title District Engineer, following the 
transfer another post Col. Lockwood, the officer charge. 
held this position until his death the following year. 

Mr. Coleman served the capacity Consulting Engineer 
number private and corporation projects. Owing his research and 
experience, was considered authority concrete, and was often 
called consultation this subject. 

was married 1873 Miss Bena Randolph Philips, daughter 
John Penn Philips, prominent lawyer Warrenton, Va., and 
Elizabeth Lewis Pickett Philips, who was cousin Gen. George 
Pickett, Gettysburg fame. children survive. Their union was 
happy one, and their home was warm with true southern hospitality. 
Mr. Coleman was good liver, and cheerful disposition beamed from 
his face. His memory was stocked with choice assortment anec- 
dotes and humorous stories, many them the negro dialect, which 
often aptly enlivened his conversation and spiced his. public addresses. 

was fond music, and played the violin his home. was 
connoisseur this instrument, and had hobby for looking and 
possessing collection old violins rare quality and value 
which took pleasure his friends. religion Mr. 
Coleman was Roman Catholic, and and his wife were faithful 
members that church. 

His illness extended over period four months. Its nature 
seems not have been well understood, but hardening the arteries 

was said the ailment. During the earlier part his illness 
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made brief visits the office, and when unable leave home con- 
tinued transact necessary official business his house. Thus 

Mr. Coleman was elected Member the American Society 
Civil Engineers November 3d, 1897. the time his death 
was First Vice-President the Duluth Association Members the 
American Society Civil Engineers. 


HERMANN LAUB, Am. E.* 


Diep 10TH, 1918. 


Hermann Laub, Swiss ancestry, was born Durmentingen, Wur- 
temberg, April 14th, 1855, his family having moved there from 
Switzerland some years before that time. 

the age twelve entered the Preparatory School Riedlingen, 
where, addition his mathematical studies, took English, 
French, and Spanish before entering the Higher Preparatory School 
Biberach. 

After pursuing the preparatory course the Polytechnical School 
Stuttgart for Civil Engineering, was admitted full student, 
and was graduated Civil Engineer 1879. also pursued the 
course civil engineering the Munich High School. 

1880 Mr. Laub came the United States, where took 
position Denver with the Denver and Rio Grande Railroad. From 
1881 1884 was engaged railroad location with the Mexican 
National and the Mexican Central Railroads. While with 
the Mexican National Railroad, located road from Salvatierra 
Celaya, San Miquel, and San Luis Potosi. Engineer 
the Central Railroad, located road from Nava- 
retta and San Blas, the Pacific Coast, over some the roughest 
country Mexico. During his three years Mexico, located, 
all, more than 500 miles railroad. 

the conclusion his work that country, Mr. Laub went 
Pittsburgh, Pa., where accepted position Designer with the 
Schultz Bridge Company, whose employ remained from 1884 
1887. Among the chief designs made while with this company were 
those for the Junction Railway Bridge over the Allegheny River 33d 
Street, Pittsburgh, the Indianapolis train-shed, and numerous other 
1887 and until 1890 associated himself with Gustav 
Lindenthal, Am. Soc. E., during which time the Smithfield Street 
Bridge and extensions were executed, and bridge over the Monongahela 
River Duquesne was built. 

1890, Mr. Laub established himself Pittsburgh Civil and 
Consulting Engineer, and from that time until his demise 
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and enjoyed high place the Engineering Profession, having always 
the esteem and high regard his clients. 

1908 was engaged the reconstruction the Homeopathic 
Hospital, Pittsburgh, Pa.; and 1910 was upon repair, 
great risk, the 22d Street Bridge, without stopping traffic for 
single day. 

For many years Mr. Laub was selected the State 
vania Bridge Engineer for the erection numerous bridges through- 
out the State. represented more than twenty bridge companies 
expert Valuation Engineer during the period from 1909 1916 
condemnation proceedings for the sale bridges Allegheny County. 

Mr. Laub’s versatility enabled him design various structures for 
special purposes, covering almost every form industrial plant, 
addition long-span bridges every design over the Monongahela, 
Allegheny, and Ohio Rivers, such the McKeesport and Port Vue 
Bridge 1909, the Brownsville Bridge 1913-14, the Parkersburg, 
West Va., Bridge, 1915-16, and the Norfolk Bridge 
1914-17, the repair the Hot Metal Bridge for the Monongahela 
Connecting Railroad over the Monongahela River Pittsburgh. 

Among the chief industrial plants constructed under his super- 
vision were the Glass Plant, Arnold, Pa.; the 
McKee Glass Plant, Jeanette, Pa.; the Oliver Iron and Steel Company 
(various mills); the galvanizing plant for the National Tube Com- 
pany, the Rochester Tumbler Company, and the Federal Glass Com- 
pany, Cambridge, Ohio. 

Mr. Laub was one those generally robust, earnest, and untiring 
workers whose keen judgment was always gladly accepted. His general 
disposition showed marked reserve, but his intimates displayed 
lovable attitude. Mr. Laub was always good health, that his 
sudden demise from heart failure December 10th, 1918, came 
shock all with whom was acquainted. 

November 27th, 1884, was married Miss Rosa Hauber, 
Jersey City, J., and she, with two sons and two daughters, survives 
him. One son was the service the United States Navy the time 
his father’s death. 

Mr. Laub was elected Member the Society Civil 
Engineers 1st, 1897. 


PRENTICE MORRISON, Am. Soc. E.* 


17TH, 1918. 


Henry Prentice Morrison was born Troy, Y., January 14th, 
1857. early age came New York City with his parents and 
settled the lower side, where lived for many years. was 
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educated the public schools, and was graduated from New York 
University 1880, with the degrees Se. and For short 
time after his graduation served Assistant Mr. George 
Harris, the Baltimore and Ohio Railroad. 

March, 1881, Mr. Morrison entered the Department Public 
Works the City New York, where remained until 1893. During 
these years served Assistant the late Stevenson Towle, 
Am: E., the Bureau Sewers; the Bureau the Water 
Purveyor; and with Horace Loomis, Am. E., Principal 
Assistant charge establishing lines and grades, and the construc- 
tion pavements. 

1889, under special repaving law, had charge all repaving 
work New York City below 14th Street, including stone block, asphalt, 
brick, Telford, and wooden pavements. 

the early part 1893 Mr. Morrison was appointed the Super- 
visors Engineer County Roads for the County Richmond, and, 
such, under what was known the County Road Law, had charge 
the preparation surveys, plans, and specifications for the construction 
about 100 miles modern macadam and block pavements. these, 
miles were completed under his supervision, and, addition, 
designed and superintended the construction five masonry, brick, and 
steel highway bridges, two steel swing-bridges, and wooden trestle 
roadway, 800 ft. long. 

also had charge the building miles trolley railroads, 
heavy retaining walls, sewers, dock improvements, and water supply 
system for the county buildings. addition, County Engineer, 
had charge the maintenance all county roads. 

Mr. Morrison served this position with distinction until con- 
solidation with the City New York, January 1898, when 


automatically became connected with the new City government. 


was appointed, Mayor Van Wyck, Deputy Commissioner 
the Departments Highways, Sewers, and Water Supply, and Chief 
Engineer the two first-named Departments. This combining five 


positions under one official was done for reasons economy, was 


deemed extravagant that time have three fully developed depart- 
ments the Borough Richmond. For four years, until the begin- 
ning 1902, had charge all improvements and maintenance work 
the Borough Richmond. January 1902, the Charter 
the City went into effect, giving each Borough autonomy under its 
Borough President, and abolishing the former departments. After reor- 
ganizing the old departments into bureaus, and placing the construc- 
tion work, maintenance, and Bureau Street Cleaning good 
working basis, which did the request Borough President George 
Cromwell, separated from the City service and entered into private 
practice, with offices the Park Row Building, New York City. 
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For the next years Mr. Morrison prosecuted general engineering 
practice, and 1913 and 1914 was specially engaged the Governor 
New York investigate the frauds the building State roads. 
was also appointed City School Commissioner 1912, and served 
for two years. September, 1915, was appointed Commissioner 
Public Works for the Borough Richmond President Calvin 
Van Name, which position served until his death. 

Mr. Morrison’s skill and experience road engineer will greatly 
missed New York City. His ability public speaker and his great 
interest all educational matters made impossible have success- 
ful meeting, public dinner, entertainment, the Borough Rich- 
mond, without his active presence. 

His friends remember him man most pleasing personality, 
ready wit, most entertaining all occasions, astute politician, and 
one whose advice was much sought. His associates the Department 
Public Works miss his sound and practical judgment and advice 
important matters. 

April 30th, 1890, was married Miss Belle Von 
Brooklyn, Y., who survives him. 

Mr. Morrison was elected member the American Society Civil 
Engineers April 6th, 1898. 


HENRY MORTON STONE, Am. Soc. E.* 


Diep 8TH, 1918. 


Henry Morton Stone, the eldest son the late John William and 
Hannah Ann (Cowpland) Stone, Glen Loch, Pa., was born West 
Nantmeal Township, Chester County, Pa., April 28th, 1858. 

was educated Treemount Seminary, Norristown, Pa., where 
studied engineering under the late Dr. John Loch. His earliest 
engineering experience was with railroads the East, but the greater 
portion his life was spent the service western roads, the 
employ Chicago interests. 

Stone’s first work was with the Pennsylvania Railroad, Eastern 
Lines, where engaged the location and construction the 
road from Whitings Bay Head Junction, and the “Cut Off” 
Pa. 

resigned from the Pennsylvania Railroad accept 
with the Denver and Rio Grande Railroad, having had charge the 
construction section that road the Rocky Mountains near 
Dillon, Colo. With the temporary abandonment this work, ac- 
cepted position with the St. Louis, Iron Mountain and Southern 
Railroad, and, later, returning his native State, was employed 
corporation known the Delaware River, Phoenixville, and Lancaster 
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Railroad locate railroad through the northern part Lancaster 
and Chester Counties. resigned accept position with the 
Lehigh Valley Railroad Company Sayre, Pa. While with the Lehigh 
Valley, was engaged making surveys for the entrance that 
railroad into Buffalo. 

Mr. Stone again went West, and accepted position with 
the Chicago and Northwestern Railroad, with which remained for 
more than five years, his principal work being the construction new 
lines the Northern Peninsula Michigan. 

After leaving the Northwestern, was for time Engineer the 
Cairo Land and Construction Company, and that capacity had 
charge the construction and maintenance the dikes Cairo, 
Mr. Stone resigned this position enter the service the Chicago, 
Milwaukee and St. Paul Railroad, where had charge double- 
tracking considerable section that road near Marion, Iowa. His 
next position was with the municipality Wilmette, 

1896, Mr. Stone was sent Chicago syndicate 
Cape Breton, Nova Scotia, and build railroad (with docks 
and terminal facilities) from the Western Coast fields. 
1900, Location Engineer for the Algoma Central Railway, 
which located considerable portion the present line 
that road. Later, was appointed Bridge Engineer the same 
corporation. 

January 1903, entered the service the Chicago, Rock 
Island and Pacific Railroad, with which corporation remained until 
his death, different times holding the positions Assistant Engineer 
Lincoln, Nebr., Division Engineer Fairbury, Nebr., and Little 
Rock, Ark., Location Engineer charge location and construction 
Texas and Louisiana, District Engineer the Northern District 
Cedar Rapids, Iowa, and the Southwestern District Topeka, 
and Chief Engineer the Chicago, Rock Island and Gulf Fort 
Worth, Tex. With the abolishment that position was for 
with the Valuation Department, and, the time his death, was 
Engineer Construction charge extensive double-track work 
authorized the Federal Administration, Trenton, Mo. 

Prior going Trenton, Mo., Mr. Stone had been loaned the 
Rock Island Railroad Company the Union Pacific Railroad take 
charge the field work the reconstruction the Grand Island 
Bridge crossing the Missouri River St. Joseph, Mo. 

was married Chicago, September 11th, 1889, Miss Hen- 
rietta Reigart, daughter Adam and Mary Bender Reigart, for- 
merly Lancaster County, Pa. 

survived his widow, residing Kansas City, Mo., and 
one son, Morton Reigart Stone, Superintendent the Idaho Fruit 
Company Meridian, Idaho. 

Mr. Stone was elected Member the American Society Civil 
Engineers April 3d, 1907. 
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OGDEN MERRILL, Assoc. Am. Soe. E.* 


Diep 5TH, 1918. 


Ogden Merrill was born the old Williamsburg section Brooklyn, 
Y., December 9th, 1877. His father was one the founders 
Merrill Brothers, which firm was originally located Grand Street, 
New York City, ship chandlery, the old days when sailing vessels 
were still common along the wharves the East Side. This firm 
still existence, but now engaged the manufacture drop 
forgings. Mr. Merrill’s father still alive, hale and hearty years. 

Mr. Merrill received his the Boys High School, Brook- 
lyn, and Cornell University, from which was graduated the 
Civil Engineering, 1899. 

After graduation, Mr. Merrill entered the employ the late Ira 
Shaler, Am. Soe. E., acting Assistant Engineer and 
Superintendent the construction the rock tunnel under Park 
Avenue, New York City, for the Rapid Transit Commission, during 
the construction which Mr. Shaler lost his life. Mr. Shaler was 
noted for his policy surrounding himself with young engineers, 
who received their early training under his supervision. Many those 
who were graduated from this practical school are now engaged the 
construction business for themselves. 

After the completion the foregoing work, Mr. Merrill was em- 
ployed the United Engineering and Contracting Company Engi- 
neer and Superintendent, charge the construction the electric 
pumping station for the dry docks the New York Navy Yard, the 
placing the deck the elevated structure the Atlantic Avenue 
Improvement, Brooklyn, and the bridge over Croton Lake for the 
Putnam Division the New York Central and Hudson River Railroad. 

Later, Mr. Merrill was Superintendent the construction the 
North River Tunnels the Pennsylvania Railroad, New York City, 
and the East River Tunnels the New York Subway 
under Mr. Brown. 

1908, Mr. Merrill himself with Mr. Albert Ruckgaber 
formation the Merrill-Ruckgaber Company, Constructing 
Engineers. Under Mr. Merrill’s supervision, President, this Com- 
pany has been engaged numerous projects, confining itself prin- 
cipally heavy masonry construction and pneumatic work, among the 
more important which are the following: Depressed boiler house 
for the Westchester County Court House White Plains, Y.; 
foundations for the Assay Office, New York City; concrete 
for the Delaware, Lackawanna and Western Railroad, the 
Long Island Railroad, and the Central Railroad New Jersey; 
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concrete coal pockets for the Central Railroad New Jersey; water 
supply system for the City Cumberland, Md., including large 
concrete dam and pipe line; and pier foundations for 
bridges Chattanooga, Tenn., and Lawrence, Mass. 

Mr. Merrill was the inventor method sinking piers and 
caissons the use system nested shaft liners, adapted 
expanded telescopically downward jacking, the excavation pro- 
ceeds. This method patented and used successfully sinking 
caissons for the foundations the Assay Office Building. 

Mr. Merrill left for his summer place Mountainville, Y., 
September 27th, 1918, good health. apparently carried with him 
the germs influenza, which, soon after his arrival Mountainville, 
developed into very virulent form, finally resulting pneumonia. 
died October 5th, after illness only six days. 

was married 1903 Miss Laura Ruckgaber, Brooklyn, 
Y., who, with two children, survives him. 

was noted, among those who knew him best, for his novel and 
ingenious methods construction, based sound engineering prin- 
ciples and carried out him with marked success. had very 
practical strain, and was authority all questions relating 
sub-surface and sub-aqueous construction. His upright character and 
lovable disposition, together with his policy dealing fairly with men 
all walks life, endeared him, not only host friends, but 
those who served. under him. 

Mr. Merrill was elected Associate Member the American 
Society Civil Engineers February 3d, 1904. 


WARD HALL REAM, Assoc. Am. Soe. E.* 


Diep 4TH, 1918. 


Ward Hall Ream, son Mr. and Mrs. Ream, was born 
Oshkosh, Wis., October 15th, 1886. attended the public schools 
that city, and was graduated from its High School 1905. the 
fall that year entered the Webb Academy Marine Engineering 
and Naval Architecture, New York City, from which was grad- 
uated June, 1908, and then took post-graduate course Columbia 
University advanced bridge designing and reinforced. concrete. 

His first work was with the American Bridge Company. then 
served Bridge Draftsman with the Public Service Commission. 
1910 entered the employ the Delaware, Lackawanna and Western 
Railroad Company Designer and Estimator Bridges and Stations. 
His work included the design railroad and highway bridges, trestles, 
towers, and various other forms construction. was during this 
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period that the railroad did such large quantity improvement work, 
and, with the study its problenis steel construction, Mr. Ream was 
intimately connected. 

1915, Mr. Ream joined Company the 22d Regiment Engi- 
neers, under the command Col. Vanderbilt, and, the summer 
1916, went with his Company the Mexican border. his return 
proceeded with his work the Delaware, Lackawanna and Western 
Railroad improvements, until the United States entered the world war. 
then entered the Officers’ Training School Camp Myers, Va., and 
was awarded Captain’s commission. account his age, would 
not allowed take command active service, and thereupon 
asked for rerating First Lieutenant. This was granted, and was 
assigned Company 305th Engineers. went overseas May, 
1918. 

October took charge his company, relieving Capt. 
Matthew Hoff, and his for promotion captaincy 
was forwarded headquarters. the early morning October 4th, 
his company was ordered forward assist the infantry attack. 
Lieut. Ream had his company place, and was just finishing his round 
inspection see that everything was all right, when high explosive 
shell struck near him. fragment hit him the back the neck, 
killing him instantly. was buried, with military honors, little 
concrete vault which was constructed near the spot where fell. 

His admirable qualities made him popular, not only with his intimate 
friends, but with all those with whom came contact business 
and military way. was terse, modest, persevering, and courageous, 
and possessed that other indefinable attribute which carries with its 
possessor the ability see through the veneer pretence into the heart 
the real. was most lovable and loyal friend, and his friends 
mourn his departure, but rejoice the fact that when his Maker called, 
went with the highest honor that soldier can attain: “Killed 
Action.” 

Besides his parents, survived sister, Miss Vinnie Ream, 
Oshkosh, and one brother, Edward Ream, St. Paul, Minn. 

Mr. Ream was elected Associate Member the American Society 
Civil Engineers April 18th, 1916. 
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NEW PRINCIPLE 
THE THEORY STRUCTURES* 


This paper explains what believed new principle the 
theory structures, which has interesting and important applications. 
known that there little new under the sun, and may that 
this principle has been known, and published elsewhere, but the writer 


has not seen it, and has arrived independently, from his own 
reflections the 


1.—DEFLECTION 


The deflection any point, any structure may found 
well-known formula, first published America the writer 
This formula 


This paper will not presented for discussion any meeting the Society, 
but written communications the subject are invited for subsequent publication 
Proceedings, and with the paper Transactions. 

Mohr’s aus dem Gebiete der Technischen Mechanik,” 425, 
this principle hinted at, but not fully explained its general applicability 


shown. The same thing referred Grimm’s book Secondary Stresses, but 
incompletely elucidated. 


paper, entitled the Application the Principle Virtual Velocities 
the Determination the and Stresses Frames,” the Journal 
the Franklin Institute. 

“If this expression causes confusion the mind the reader reason the 
fact that the left member length while the right member apparently force 
times length, only necessary remind him that reality the left member 
length times unit force; or, differently stated, since the stress due unit 
force, may considered stress due any given force divided that force, 
therefore, ratio. any rate, the equation stands perfectly 


3 
‘ 
\ 
| 
i 


which any member due solely load unity acting 

the point the deflection which desired, under 
the given actual loads, the direction which said 
deflection desired; 

the same member, due solely the given actual 

the same member; 

the same member; 


This formula, well known, may applied, not only finding 
the deflection joint framed structure, but also finding the 
deflection any point beam. the latter case, the area, must 
replaced infinitesimal area, da, and the stresses, and must 
the stresses such area. the case one pure flexure, with 
resultant axial force any section, and the bending moment 
due solely the force, unity, and the bending moment due the 
actual loads, any given section, the formula becomes 


the integral being extended over the entire length. 
The principle now explained similar one which affords 
means finding the rotation the axis any piece any point. 


(THe New 


addition finding the deflection any point structure 
any given direction, often desired find the angular rotation 
point, e., the change direction the axis piece. This may 
obtained general method analogous that used for finding the 
deflection. 

Let desired find the angular rotation, change direction 
the axis piece, given point, due any given loads. 
the given point apply only couple the moment, which equals 
unity, and let the corresponding angular rotation, first deter- 
mined the method work. (It may thought contradiction, 
impossibility, apply couple point, but this obviously 
the same applying two very large forces very short distance apart. 
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two forces each equal distance, apart. This 


perfectly conceivable.) The work done the couple the moment 
a 
couple may considered consist forces unity unit distance 


which gradually applied, will obviously since the 


apart, and its average value The only outer forces being this 


couple, the work these outer forces and this must equal the 


work the inner forces. any bar fiber having uniform stress 
intensity throughout its area and length, due the applied moment, 
let equal the total direct stress the bar fiber and its 
change length. Then the equation between the work the outer 
forces and that the inner forces 


Now, the case deflection, clear that the deformation 
purely geometrical phenomenon, and that any change length 


bar fiber, whatever its cause, will produce the same angular rotation 


Hence, for “change length” the above formula, which 
length due any given loading, the formula will give the angular 
rotation due the given loading, 


which, for any given bar fiber, 
A=area; 
point given sense; 
the area, due the applied loads. 


The applied couple, may applied with either right-handed 
left-handed direction rotation. comes positive, this means 


that the given loads rotation the same direction that 
assumed for 


q 


using this equation, tension and compression, course, should 
distinguished sign, carefully using one these terms consistently 
positive and the other negative. 

the stresses include bending stresses, the elementary fibers, 
area and length, must taken. 

The formula shows the effect direct stresses only, shearing effects 
being neglected. 

applying the couple, bending stresses may produced 
bar, addition direct stress the same bar. The applied loads 
may produce bending direct stresses, both, any bar. such 
for any fiber, and are the stresses area, da. 

general, the applied loads cause any bar any section 
direct force, and flexural moment, M,, the value will 


and the couple, produces the same bar and section direct 
force, and moment, the value will 


The value the differential, da, therefore, will 


supposed that every bar straight, with one principal axis 
each cross-section the plane the applied loads, which plane also 
the couple, applied. the moment inertia about the 
principal axis perpendicular that plane, which, course, passes 
through the center gravity the section, that yda 


This differential refers infinitesimal length, dl, any fiber 
area, da, any bar, and must integrated over cross-section, 
then over the length the bar, and the sum the results taken. The 
final result will easily seen be, constant throughout the 
length each bar, 


(4) 
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The and are the direct forces acting any bar, and 
are supposed constant throughout its length; and the moments, 
and M,, are the bending moments any section any bar. Each 
the forces, and Equation (3) may, any bar, represent 
direct stress only, flexural stress only, both. The following results 
clearly follow from Equation (4): 

any bar, either the actual load system, the applied 
moment, causes direct stress only, and the other flexural 
stress only, that bar may neglected the computation; for the value 
for that bar zero. 

2.—The flexure any bar may neglected unless both the actual 
loads and the applied moment, cause flexural stress it. 
direct stress any bar may neglected unless both the 
actual loads and the applied moment, cause direct stress it. 
the case one which there only flexural stress the 
bars, without direct stress, the formula becomes 


well varies along the any bar, the formula 
becomes 


= 


These principles apply using Equation (1), determine deflec- 
tion, using Equation (3), determine rotation. 


ANGULAR ROTATION. 


Although this method would seldom never used find the 
slope beam exposed flexure, this case may illustrated show 
the applicability the method. 

ascertain thé slope the free end 
beam constant section (Fig. 
1), fixed one end and loaded 
the other with load, The load, 
produces any section, distant 
from the end, moment, 
Px. The applied couple, 
the free end, acting the sense shown, likewise produces 


| 
| 


NEW PRINCIPLE THE THEORY STRUCTURES 


direct stress any cross-section. Hence, Equation (4) 


which the well-known value. 


Again, let desired find the slope the end when couple 
with moment applied the end: 


therefore 


This result obtained with equal (but greater) ease the moment- 
area method. 

Case Slope the Ends Simple Beam Supported 
Both Ends.—(a).—With single concentrated load (Fig. 2): 

Let desired obtain the slope (a) the right end the 
beam constant section shown 
Fig. which also shows the 
moment curve for 

Then, clearly, 


ment 
from right abut- 
ment 


the direction shown, that downward the left. 
This the simplest method obtaining this result. 


The slope the load may obtained easily, this method, 
applying the load; thus (Fig. 3): 
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load, 
M=1 


load, 

from left abutment load, 

from right abutment load, 


This negative quantity, showing that the load the axis slopes 
contrary direction that indicated the applied moment, that 
is, slopes downward the right. 

The point where the axis horizontal may easily found this 
method. Let this point distant from the right end, that is, the 
longer segment; and let moment, 


follows: 

The values and will 
follows (Fig. 4): 


Between left end and load: 
Between right end and 
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(b)—To find slope the right end due moment, the 
left end, causing compression the top fibers (Fig. 5): 


(10) 


acting the direction the 
ward the left. 

find the slope the right end due to.a moment, M,, 
the right end, causing compression the top fibers (Fig. 6): 


before, 
a= 


downward the left. Fic. 


Case Continuous Girder—Theorem Three Moments.— 
This principle affords what the writer believes the simplest method 
demonstrating the Theorem Three Moments, which follows imme- 
diately from Case II. See Fig. 

Fig. shows two consecutive spans continuous girder, and 
each with single concentrated load it. The span, exposed 
the action its load, and moments, and M,, the supports. 
addition, the level the support n-1, may lowered that 
above base line, while the support, above that base. The 


(11) 


Papers.] NEW PRINCIPLE THE THEORY STRUCTURES 


slope the direction downward the left, resulting from 
M,, and the change level supports will be, from Equations 
(9), (10), and (11): 


The span, likewise exposed the action and moments, 
and and also the support, may raised above Under 


these conditions, the slope direction downward the right, 
will 


for series loads, and 


n 


which the most general form the Theorem 
Three Moments. 

Case IV.—Slope (a) the Foot One Post 
Rigid Rectangular Bent Supported Pins, and One 
Pin Rollers.—In Fig. owing the rollers, there 
are reactions the supports. 


symmetry, each vertical reaction 


a; >| { 
n+1 
3 
aa 
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The applied load, produces, each post, merely compression, 


having center ordinate, 


The applied couple, produces (Fig. 


the left post compression and the right 


post tension together with uniform bending 
moment each point, and the upper 
piece bending moment causing compression the 
top fibers, and varying uniformly from zero the left support 
the right support. 


From Equation find, the parts shown, 
the same the end the upper beam loaded the center, 
obviously should be. 

Case V.—A King-Post Truss.—Let 
required (Fig. 10) find the 
angular rotation the end the 
top chord, all joints being supposed 
connected frictionless pins. The 
load, the center. 

For the bars numbered, the values and are given 
Table 


The couple, the direction shown, causes upward reac- 


tion Bar the left end, and equal downward reaction 

its right end, other words, compression Bar equal 


and upward force the end pin the abutment. This com- 


and, the upper piece, flexure, with triangular moment diagram 
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pression Bar causes tension and and downward pull 


the pin the right end equal leaving resultant upward force 


the pin, which must balanced downward reaction 


exerted the abutment, must clearly the case balance 
independent any internal stresses. Similarly, the upward reaction 


the left abutment 


the second principle, explained Paragraph the flexure 
Bar does not enter into the equation for slope; hence, the material 
being uniform, and each bar constant section and uniform material, 

This may checked the usual method, which would find first 


which the same Equation (15). 


Case Framed Bent with Columns Rigidly Fixed the 
Bottom.—Consider the bent shown Fig. 11, and suppose all joints 
hinged except where the knee-braces meet the columns. The structure 


i 
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then statically determined regard the inner forces, but not 
regards the outer forces. Suppose that imagined made 
determined having each column supported frictionless pin, 
and one them (the right-hand one) roller. Under these 
stances, the structure will statically determined, but the 
distance between the feet the columns 
will change (increase generally), and the 
axis the columns the bottom will 
rotate. bring the structure into the 
condition which actually is, apply 
horizontal inward force, H,, the bottom 
the right-hand column, couple with 


left-handed moment, M,, the bottom Fic. 11. 


the right-hand column, and couple with right-hand moment, M,, 
the bottom the left-hand column. these three quantities, H,, M,, 
and can found, the problem solved. The conditions which 
determine them are that the resultant change span zero, and that 
the resultant rotation the bottom each column zero. remains 
formulate these conditions. 


any bar (or fiber, there flexure) the statically determined 
structure, let 


due the actual loads, 


“ left-handed “ “ A, 


Then the actual stress that bar fiber will 
The outward deflection which zero, will 


2 


“ “ “ 


The rotation right-handed direction, which zero, will 
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TABLE 
Stress, due load Stress, due load, 


The rotation left-handed direction, which zero, will 


the material uniform throughout, may cancelled. 

The stresses indicated these equations may all found 
and tabulated, and the summations found. Designating the 

which all the constants are known, and the problem find 
H,, M,, M,. 
The solution gives the following values: 


These three equations completely solve this case. any actual case, 
the values these equations will numerical, and can easily sub- 
stituted. obtain general value M,, M,, and H,, any special 
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this method, possible, but long and complicated, and other 
methods are very likely shorter and more easily visualized. 

this, all statically undetermined cases, necessary, 
designing, first make some assumptions which will make the struc- 
ture statically determined, design the sections this assumption, and 
then use the foregoing equations for more exact design, repeating the 
process necessary. 

the present case, the applied loads and the outline the struc- 
ture are symmetrical about vertical center line, easily seen that 
and that M,, hence 


The point inflection either post, this case, will height 
above the base 


obtaining any the sums 
required, the principles relating 
combinations direct stress with 
flexure, explained Paragraph 
apply. Fic. 12. 

Case Arch Without Hinges.—In this case (Fig. 12) there 
are three equations supplied elastic conditions, namely: 


(3).— “ “ “ “ 


Suppose, first, the arch statically determined regards the 
outer forces, being supported frictionless pins, and rollers. 
any bar (or fiber, there flexure) the statically determined 
structure, let 

due the actual loads; 


1 
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Let the actual thrust (H,), the moment (M,), and the moment 
(M,), assumed act shown. Then the equations Case 
apply here, and the solution given Equations (19), (20), and 
(21), all the quantities those equations being easily found statics. 

The further discussion and illustration these results are inter- 
esting and valuable, but need not given here, the purpose 
merely explain the new principle which, not first stated, believed 
first explained, this paper. 

not the intention here more than explain the principle 
and illustrate its application. The reader who thoroughly grasps 
will find that may applied usefully many ways. 

Case principle herein explained 
may applied the determination the secondary stresses framed 
structures, the following manner: 

Let the structure frame with assumed frictionless connections, 
and with bars arranged statically determined regards 
the inner forces. The secondary stresses arise from the fact that, 
the joints are riveted, they are far from frictionless, that unknown 
bending moments are introduced the ends the bars. There 
such bending moment each end each bar. 

bars, 
joints. 


Then, the structure being statically determined with regard the 
inner forces, the condition fulfilled 

Now, regards the secondary stresses, the only unknown quantities 
are bending moments the ends the bars, that 

number unknown quantities 2n. 

The conditions from which these unknown quantities may found 
are, that with rigid connections the angles between the bars any 
given joint are unchanged, or, other words, that the rotation 
every bar meeting joint the same. 

all but four the joints there will be, general, four bars 
meeting, the frame simple triangular frame, that each 
such joint there will three equations. two joints there will 
three bars meeting, and two equations; and two joints there will 
two bars meeting, and one addition, there the condi- 


Le 
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tion each joint that the algebraic sum the moments the ends 


the bars meeting there must zero. Hence, the number equa- 
tions will 


that there are just equations enough determine the unknown 
quantities. 

The foregoing holds thus far for any frame composed simple 
triangles like Warren truss, Fig. 13, but not for such truss with 
secondary bars; but, the method developing the truss with 
secondary bars considered, the principle will found true for 
such truss also. 

Consider the simple Warren 
ab, connecting existing joint, 


with some point, another bar, cd, one new joint added (b), 
and two new bars (ab and bd). For the original truss 


secondary bars are added, such ab, there will 2m, new 
bars added, that 
cally determined. 


. 


regards secondary stresses, the number conditions the 
original truss was For each secondary bar added, there 
joint, added, which there are three bars meeting, and two con- 
ditions, hence there will additional conditions secondary 
bars are added. Also, each these joints, which gives 
more conditions; also, each joint, there one more bar and 
hence one more condition, which gives more conditions. Hence, the 
addition secondary bars gives additional conditions, making 
the total number conditions The number bars 
will m,, and the number unknown quantities will 

the same the number conditions. 
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The stresses due the moments the ends the bars may all 
easily computed statics, and the resulting numerical equations 
may solved, any given case, though general formulas would 
difficult deduce, and are unnecessary. 

The effect eccentricity the connections may taken account 
the same method. The stress any bar assumed act the 
line joining the ideal joints the truss. this line not through 
the center gravity the cross-section the bar, causes moment 
each end, which part the total moment that end. 

the same way, the effect pin connections may taken account 
of. The friction the pin when the bar tends rotate the 
truss deflects, will cause moment the end the bar, depending 
the coefficient friction and the diameter the pin. The structure 
may computed, first, the joints were rigid, and the moment 
the end the bar found. this moment proves less than the 
frictional moment, the bar will then actually rigidly fixed the 
end, notwithstanding the pin connection. the moment found 
proves greater than the frictional moment, the latter taken 
the true moment, and the results throughout the truss modified 
accordingly. 
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THE EAST CANYON CREEK DAM 


This paper describes the design and construction concrete dam 
which depends its arched form for stability. 

The East Canyon Creek Dam, East Canyon Creek, Morgan 
County, Utah, miles above the Town Morgan and miles from 
Ogden, Utah. The reservoir formed the dam stores water for late 
irrigation lands the Salt Lake Valley south Ogden, and forms 
part the irrigation system owned the Davis and Weber Counties 
Canal Company, Ogden. The mean altitude the site 000 ft. 

The structure interest because its slight appearance and the 
successful manner which stands the test use. The arch has 
length 128 ft., the radius its up-stream face varying from 
98.8 ft. The arched portion 190 ft. high above bed-rock and 145 
ft. above the outlet; its thickness ft. the bottom and ft. 
the top. The arch abuts against tangent gravity section one end, 
and against tangent structure hollow-deck type the other. 
The outlet gates are the full balanced type. 

The dam was built during the winter, and the materials available 
for sand were very doubtful appearance, containing much fine silt and 
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clay. The success the structure adds the number arch dams 
built that demonstrate and sustain the use the simple formula 
for the strength cylinders computing the dimensions such 
dams. The costs the work are given. 


GENERAL. 


1896 dam was built East Canyon Creek, ft. height 
above the outlet; 1900 the height was increased addition 
ft., and 1902 was raised its ultimate elevation 100 ft. 
The first dam formed reservoir having capacity 850 acre-ft., 
and this was increased the additions 9000 and 14000 acre-ft., 
respectively. 

The old dam was the rock-fill type, with steel core. With con- 
ditions they existed the time this dam was built probable 
that this was the best type adopted. served its purpose for 
long time, but finally developed leakage which ultimately amounted 
dam, but the leak became great that threatened its usefulness 
for storing water. The impossibility repairing the leak and the 
need for greater storage capacity caused the building new 
structure the lower down-stream toe the old dam. 

Preliminary surveys were made 1912. The design and plans 
the dam were under discussion for two years, and the contract for 
construction was let April 1915. The dam was completed 
June, 1916. Building roads, making plant foundation excavations, 
and sundry preparations consumed much time, and the first concrete 
was placed September 30th, 1915. This resulted practically all 
the concrete work being done the coldest winter weather and under 
very trying conditions generally. 


The water-shed has area 156 sq. miles and high, mountain- 
ous country, with elevation from 6000 9000 ft. The portion 
the stream flow available for storage that the winter and the 
spring floods. The quantity varies greatly, according the precipita- 
tion the seasons. nearly could determined, there was prob- 
ably much 000 acre-ft. available flush years, with probable 
minimum 20000 acre-ft. when precipitation was light. The econo- 
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PLATE 
MARCH, 1919. 
PARKER 
EAST CANYON CREEK DAM. 


= Changed to gravity form; 
we. slope both sides 


ELEVATION SOUTH TANGENT 


ARCH DATA AND QUANTITIES 


ARCH DATA 
Assumed Compressive Strength 300,000 Ib. per'sq.ft, 
Factor Safety 25,000 Tb. per 
or 12.5 tons per aq,ft, on Ib. per sq.in, 
Arch thickness = 0.0025 R.D. 


RESERVOIR DAM CONCRETE 
EAST. CANYON CREEK 
MORGAN UTAH 
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mical capacity the reservoir was fixed 28000 acre-ft., which 
called for storage the 140-ft. contour above the outlet the old dam. 


FEATURES THE SITE. 


the site the dam strong, prominent upheaval conglomerate 
rock shows above the mountain slopes for several miles. Where the 
cuts through the conglomerate, short, deep gorge canyon, 
with solid rock walls, makes favorable place for building dam. 
The rock only about 1500 ft. long, with the up-stream end 
sharply defined vertical cliffs, and the lower end gradually tapering 
off the general mountain slopes. 

The rock limestone conglomerate, formed fragments 
rhyolite, sandstone, and limestone cemented together with calcite. The 
rock lies beds greatly varying thickness; the bedding planes are 
very strongly marked, and have heavy down-stream dip. There are 
many soft and disintegrating spots; and some the bedding planes 
have thick fillings rotten rock and clay. Between some the 
bedding planes slight stratification shows the thinner layers, but 
where the planes are widely separated (sometimes much ft.) 


there are massive layers conglomerate with stratification, and 


they are exceedingly firm and hard. 

The sides the canyon are very irregular, but, general, are 
roughly vertical—in places overhanging—for the first ft., 
and, above the vertical cliffs, the slopes fall back varying angles. 
casual inspection gives one the impression that the rock unreliable, 
both strength and water-tightness. close inspection shows 
the possibility finding good sound rock which found dam. 

The conformation and quality the rock fixed the location the 
dam the down-stream toe the old dam. The body the old dam 
precluded the adoption the best location. became necessary 
locate the dam lower down stream, and even then the excavation cut 
the toe the old dam somewhat. evident that extending the 
excavation into the toe the old dam was matter difficulty and 
grave risk. The fact that the reservoir above the old dam was full 
water and that leak sec.-ft. existed added the difficulty and 
danger. That the work was done successfully due the absence 
alluvial material. The excavated material was nowhere finer than 


coarse sand, but most consisted coarse fragments, with many 
large rocks. 
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Bed-rock was found ft. below the creek bed, where the average 
distance between the canyon walls was ft. The surface the bed- 
rock was very irregular, being cut with channels and pot-holes, but all 
smooth and highly polished, evidently flowing water carrying sand 


and drift. Some the pot-holes were deep ft., and much 


larger the bottom than the top; and remains the boulders that 
ground them out were found each. There were cracks fissures 
found, and the only preparation necessary make foundation 
was some roughening the polished surface. 


Tue 


The peculiarities the site plainly indicated the adoption 
dam the arch type. The location, above several towns and rail- 
road, where break would result disaster magnitude, made 
safety prime importance. Calculations showed that arch dam 
could built for about one-half the cost any other type. was 
realized that the slight appearance arch dam short radius, 
compared with the greater bulk gravity sections, might cause 


apprehension safety. probably this slight appearance that 


makes many engineers reluctant adopt the pure arch type. 

From the numerous articles describing arch dams, the many dis- 
cussions their design, and the frequency with which lists arches 
actually built appear such articles, one gains the impression that 
general doubt exists the safety structures such slight 
appearance. the fact that many arch dams—many 
strikingly light section and frequently subjected trying conditions— 
have been built without single instance failure occurring, which 
cannot said any other type, strong proof good qualities and 
safety. The test actual use shows that arches under water pressure 
are the safest form that can built. 

All that could found print relating dams was studied, 
and the proposed mathematical treatment was applied the design 
the structure. was found that all cases the dimensions necessary 
resist the complicated shears, bending, and temperature stresses did 
not exceed the dimensions from the simple formula for the 
strength cylinders under pressure, when the unit stress the 
masonry was conservative. decide conservative unit stress, 
‘one must guided the quality the materials, the importance the 
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structure, etc. are found arch dams successful use 
having stresses ranging from minimum tons maximum 
tons per sq. ft. account the importance the structure, 
this case, stress 12.5 tons per sq. ft. was adopted. 
The thickness the arch was found using the simple formula, 
where thickness the arch, feet; 
radius the up-stream side, feet; 
=the water pressure, tons per square foot; 
=the stress the masonry, tons per square foot. 


For practical use, let the depth water any point represented 
easily found that gives the thickness for 
stress 12.5 tons per sq. ft. The thickness the arch, this case, was 
finally determined the use this extremely simple formula. 

the arch, the loading definite and symmetrically 
applied, well easily determined. The stress primarily all com- 
pression, increasing directly the depth the water. Ice thrust, 
when present, adds very uncertain amount compression, and this 
best provided against the use vertical reinforcement dis- 
tribute the stress over larger area; but the elasticity the masonry 
and the supporting rock, the changes due variations temperature, 
the combination cantilever and gravity action, necessarily 
produce shear and bending stresses; such stresses but 
little really known, for their determination involves assumptions 
which authorities not agree, and which, the final analysis, are 
only the judgments the designer. 

regretted that there way determining the actual 
factor safety arched dams. All that now possible apply the 
formulas theory and build the structure; does not fail develop 
signs weakness, the calculations used the design may pro- 
nounced safe and proper use similar cases. Until some arch dam 
actually fails under pressure, there nothing show the true limit 
between bold and conservative design. examining published plans 
existing gravity dams, does not sometimes become apparent that, 
some instances, the higher central and most costly part could have 
been made the form arch with tangent ends gravity other 
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type, according conditions, without detriment safety and 
considerable saving The saving the quantity foundation 
excavation alone would considerable. 

always desirable use little concrete consistent with 
safety. variously stated that the minimum quantity concrete 
needed for given thickness dam when the central angle the 
arch includes about 133°, when the versed sine one-third the 
chord, when the radius equal the chord multiplied 0.54. 
this case was found impractical consider the element the 
minimum quantity concrete; involved producing overhangs the 
faces the arch, and probable that cases are rare where 
practical maintain constant angle between the limiting radii. 
Recorded examples arch dams show that some cases local increases 
thickness have been made order give increased strength; 
this case such additions the thickness was considered 
necessary, but places the joining the arch the cliffs had small 
thickness order cover cracks and soft places the 
rock, and for other reason. 

When the arch very thick, compared with its length, the matter 
arch action very uncertain. known that structure loses its 
arch characteristics when the thickness the crown too great, com- 
pared with the radius and length arch, but what point arch action 
ceases very uncertain; one authority states that curved dam will 
act arch the thickness does not exceed one-half the radius, 
and another says one-third. probable that this case the bottom 
part the arch acts more bulkhead plug the canyon, than 
arch. 

The sides the canyon forming the abutments the arch have 
such direction nearly the center line the 
included arch angle, instead being radial lines, desired. 
into the rock sides give abutments radial lines was 
expensive, and, the north side, such blasting rock was too near 
the tunnels and gate-shaft for safety; the shaft was located close in, 
for reasons economy. Therefore, was decided trust the key 
afforded the inequalities the rock—in this instance unusually 
favorable for good key—without blasting out any more rock than 
was necessary for finding good solid abutments, notwithstanding the 
fact that the line the rock made angle with the line the 
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resultant the arch thrust equal the full angle repose for masonry. 
There was placed over such abutments steel dowel pins, 1-in. square 
twisted pieces, ft. long, placed one-half the rock, grouted holes, 
and the remainder built into the concrete, one dowel every ft. 
vertically and horizontally. Such dowels may not much good, but 
they certainly give look security. 

fit the arch the cliffs properly, was found necessary not 
only adopt radii varying length from 98.8 ft., but, Eleva- 
tion 60, change the batter from the up-stream the down-stream 
side. The batter begins the up-stream side the dam ft. 
below the level the old outlet, assumed for convenience Elevation 
0.0, that the point ft. below has minus value. The down-stream 
side vertical Elevation 60, where the batter changes that side, 
and continued thence the top. The calculations thickness 
bring the dam section point the top; but the top thickness 
assumed this instance ft., and the surface batters downward 
meet the other batter Elevation 110, where the thickness 7.41 ft. 
More for appearance than anything else, there rib the top, 
the down-stream side, in. projection and ft. deep. the up- 
stream side there parapet wall, 3.5 ft. high, and opposite railing 
pipe supported posts 3-in. provision made 
for the expansion and contraction the pipe. 

The length the dam over all 273 ft., the south tangent being 
ft., the arch 128 ft., and the north tangent 102 ft. about 
Elevation the arch not more than ft. long, mostly only from 
ft. The excavation for bed-rock extended ft. below the 
bed, ft. below the old outlet, which was assumed the 
zero elevations. The total height the dam 190 ft. From bed- 
rock Elevation the thickness constant, because balanced 
pressures; the use forms began Elevation 10, with dam thick- 
ness 26.25 ft., but that level the thickness from ft., 
for the foundation timbering only the heavy timbers were removed, 
and the whole space between the lagging was filled with concrete. 

The length and radius the arch was determined the set the 
tangent ends. was necessary use tangent ends, for the calcula- 


tions showed that otherwise longer radius was needed, and then the 


ends the arch would too nearly parallel with the sides the 
fact, the dimensions and form adopted showed that the 
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cost building would less than with any other form tried. The 
most difficult matter involved the design was find balance 
the elements involved, the same time having due regard for economy 
and sound rock for abutments. This was only accomplished patience 
and many trials different forms and locations. 


TANGENT ENDs. 


The south tangent gravity section was first designed deck 
section, but, after the foundation receive was blasted out, the 
contour was changed much that the gravity section with slopes 
both sides was substituted. the north side the rock fell away 
such manner that proper gravity section could not built where 
the slope the structure down-stream, and became necessary 
adopt hollow-deck section where the sloping side could up-stream. 
The deck formed arches below and straight surface above, set 
piers ft. from center center. The foundations the tangents, 
perched the sides the cliffs, had dowel pins the same kind 
those used the arch abutments; there were plenty them, and they 
were set into the rock before the concrete was placed. 

being necessary for the tangent ends receive the thrust the 
arch and the rock sides the canyon, the hollow spaces 
the north tangent required special treatment. Accordingly, two heavy 
braces ribs were placed, reaching from pier pier and the side 
the canyon. The lower brace, Elevation 115, ft. wide and 
ft. high, with reinforcement rods 1-in. square twisted steel; 
the upper one, Elevation 122, 6.25 ft. wide and ft. high, with 
rods the same size and kind; the horizontal rods both beams 
are surrounded with hoops twisted steel every in. The 
working floor the spillway provides for the thrust the top. 
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The spillway, ft. wide and ft. deep, the north 
fitted with top-hinged, swinging, steel supports needles, 3.5 ft. 
from center center for supporting ordinary plank flash-boards. 
intended that the ordinary operation the flash-boards shall 
hand, using hooks the irons placed for that purpose the boards. 
For emergency use there provided means for prying the needles 
using steel bar kept for that purpose, until the bottom passes the 
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lower support and allows the needles swing down stream, thus releas- 
ing the boards supported the needles. such event the boards 
released down stream, and may lost; but the need for such release 
infrequent, and the loss few boards little moment. The 
spillway apron from the top the upper thrust beam the crest 
the spillway; arranged throw the water well away from the 
dam, where finds its way the creek channel without further pro- 
vision for directing it. 

CoNTRACTION JOINTS. 


There are only two contraction joints, and they are placed where the 
arch abuts the tangents. The north joint begins Elevation and the 
other Elevation 80. One side the joints was built advance 
the other, and coating hot DX-grade California paving asphalt 
was applied the surface before the remaining concrete was placed. 
Across the joint, and ft. back from the up-stream side, pipe 
was placed, one half each side; when these pipes were removed, 
2-in. hole was left, and this was run full the hot asphalt, additional 
security against leakage. The joints, being true radial lines, had 
dowels reinforcing steel extending across; but heavy offsets were 
made the concrete. 
REINFORCEMENT. 


reinforcement was used until Elevation was reached; from 
that point the top, square twisted steel was placed 2-ft. 
squares and ft. back into the concrete both sides the arch. The 
gravity section tangent has reinforcement, but the deck type 
tangent has reinforcement and square twisted steel rods. 
was decided use the steel the manner described compromise 
apparent demands the elements involved—the horizontal steel 
stiffen the thinner parts the arch, the vertical distribute the ice 
pressures, and all prevent cracks. certainly prevented cracks. 
but more steel may have been used than was strictly necessary. The 
heavy reinforcement may warranted the interests safety, 
especially considering ice thrusts, for ice great thickness forms here. 

The gate-house, parapet wall, and gate-tower had 
and square twisted steel all places where its need was evident. 
The item structural steel covered railings, trash-rack, gate- 
house doors and shutters, and the spillway fittings. About tons 
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reinforcing steel were The greater part this was the 
arch, but very considerable quantity was used dowel pins, braces 
the gate-tower crossing the surrounding space, well the 
tower proper and about the gate-house, spillway, and thrust beams; 
accurate segregation was made, all was paid for one price per 
pound, regardless kind place use. 


OUTLET 


The outlet system comprises intake tunnel, discharge tunnel, 
vertical gate-tower shaft and carrying three balanced gates, set 
the bottom the tower and the one-third and two-thirds points 
the height, sump water cushion the bottom the gate-tower, 
and hand-operated device the gate-house for opening and closing 
the gates. 

The concrete tower carrying the gates has inside diameter 
ft.; the walls are in. thick, and the outside diameter ft. This 
gate-tower set shaft, ft. diameter, blasted out solid rock 
about Elevation and thence the top forming part the 
north tangent. The annular space about the tower always full 
water, supplied through the intake tunnel; and, opening gate, 
discharge occurs into the 6-ft. opening the tower, from which 
drops the sump and discharged thence the stream through the 
outlet tunnel. Leading from the reservoir the annular space the 
shaft about the gate-tower the intake tunnel, ft. long, with cross- 
sectional area 33.8 sq. ft., and with its bottom the level the 
bottom the lower gate, Elevation 145 ft. below the top 
the dam. 

The outlet tunnel also about ft. long, and has cross-sectional 
area 50.2 sq. ft. set lower elevation than the inlet, and 
arranged for water cushion the central shaft and water seal 
for preventing draft air through the gate-tower, thus precluding 
the formation ice. This matter importance this cold place. 
necessary draw all water through the old outlet system when 
the reservoir surface below Elevation 100, the tunnels were designed 
carry only the capacity the old outlet. would have been better, 
perhaps, have made them larger, order avoid excessive velocities 
with the larger flows possible when the water higher than the old dam. 
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The old outlet had been provided with light steel trash-rack, and, 
5-in. steel bars, in. from center center, was placed the new 
outlet. The rack rests four pieces rails, spanning the 
shorter way. When the water was drawn off, the fall 1917, 
was found that trash which had gathered the rack had reduced the 
flow water until the resulting pressure had bent the steel rail sup- 
ports and bent and twisted the rack bars. fortunate that the 
rack was not stronger; had been equal holding the pressure, 
very embarrassing situation would have resulted. indication 
the condition was visible, and was not suspected until the water 
was drawn off. 

The bent and twisted rack was entirely removed, and the channel 
between the old and new outlets, about ft., with open top, 
was covered with grill pine poles having minimum diameter 
9in. These poles have average length ft., and span the channel 
inclined position, extending from the outer side the channel 
the rock wall the cliff the other side, with clear spaces in. 
between the poles. The distance covered ft. The poles are fastened 
place setting 1-in. steel pins the rock and using ties No. 
galvanized wire. This arrangement has not yet been tested, but 
promises good results. 


BALANCED 


Each gate works ring cylinder set the concrete 
walls the gate-tower. Each cylinder has six 2-ft. openings 
its perimeter, and these are symmetrically spaced. Freely movable 
vertically inside the stationary rings are the gates proper, which 
are cast-iron cylinders with openings. When the gates are fully 
down, the openings the outer cylinders are closed. the tops and 
bottoms the cylinders are fitted heavy rings naval bronze; when 
the inclined faces the bronze come contact, water-tight joint 
formed. 

This arrangement insures perfect balance water pressures. Use 
has demonstrated that more force required operate these gates 
under pressure from full heads water than when there pressure, 
Hand-wheels are all that are needed for operation; the arrangement 
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provided for the purpose works very easily, and with such smoothness 
and speed call for nothing better; power operation would 
advantage. 

There are two stems, steel shafting, rigidly 
attached opposite sides each gate, extending the operating 
gears and below each gate, form guides steady them and assist 
keeping them position. The stems the lower gates pass through 
holes the the upper gates, and all are provided with 
bronze-lined guides every 12.5 ft. height. The top guides have 
feather keys, order prevent turning, and the bronze linings have 
clearance in. allow for incrustations. The upper gates, when 
opened, discharge through the lower gates, and the small projections 
stems and guides not interfere with the discharge. 

The tops the stems are threaded with single square threads, three 
the inch, working heavy bronze nuts with thrust ball-bearings 
above and below the nuts. The hoists are arranged operate the two 
stems each gate the same time using one hand-wheel, having 
gearing cast iron with machine-cut teeth. The stands carrying the 
gearing are set heavy ring with brackets, such 
manner leave large opening the top the shaft for supplying 
air overcome the strong suction caused the discharging water. 
The need this shown the fact that, when the gates are dis- 
charging, very difficult open the steel door the gate-house 
against the air pressure, notwithstanding the generous supply air 
through the top ventilator the gate-house provided for that purpose. 

The wisdom making the stems much heavier than for 
their computed tensile strength shown the accidental lodging 
5-ft. length 8-in. timber the lower gate some unaccountable 
manner. attempt close the gate showed that something was 
wrong, for before one man had nearly exerted his full strength the 
hand-wheel, the heavy cast-iron top ring was started from its anchorage. 
When the reservoir was emptied, was found that the timber was cut 
least half way through. Lighter stems could not have withstood such 
abuse without being damaged. 


THE CONCRETE. 


The Red Devil brand cement, manufactured Devils Slide, 
Utah, was used throughout. The cement passed the tests satisfactorily. 
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THE EAST CANYON CREEK DAM 


and was unnecessary reject any. complete apparatus for testing 
cement and concrete materials was provided the work, one man being 
constantly employed tests. 

The sand available had very forbidding appearance, for had 
large content fine silt and clay, and, when made into cement 
mortar, presented “muddy” consistency, but tests showed fair 
strength and good degree water-tightness. rock was used 
for the coarse aggregate. 

All the tests for strength were made breaking mortar briquettes 
tensile testing machine. fully realized that such tests are 
properly only tests for cement combined with sand mortar, and not 
true tests concrete made with such mortar and under compression. 
The true test for concrete should made compression machine 
sufficient capacity crush 10-in. cubes cylinders made 
the concrete used the work, including the coarser aggregate. 
probable that the cost, large size, and weight such compression 
machines bar general use, was the case this instance. 

Tests mortar composed the cement and sand showed satis- 
factory increase strength with age, some breaks specimens 
cement sand running high 500 600 per sq. in. the 
age months. 

Briquettes were made from the mortar from the mixer nearly every 
day concrete was placed. breaks could made days. 
days the tensile strength showed average about 100 
days was always more than double the strength days; and 
months the minimum was 310 and the maximum 645 with the 
average running about 500 lb. Breaks were made frequently between 
the 28-day and 18-month periods, and case Was there failure 
show increase strength with time. 

Notwithstanding the bad appearance the sand, containing 
did much earth, clay, and silt, the outeome very satisfactory, although 
more cement was ased than would have been the case had clean sand 
been available. now known, however, that this concrete more 
water-tight than made with all screenings. All the concrete was 
mixed with more water than desired, order help placing the 
forms and avoid the formation rock pockets without mortar. 
well known that with fresh concrete, made with clean sand, the cement 
will washed away the least contact with water. Some concrete 
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the foundation was placed water without harm, any loss 
cement, and several times, when the pumps stopped, the surface fresh 
concrete was flooded without bad effects, which would not have been 
the case with concrete made with clean sand. 

The proportions the used the body the dam were, 
nearly possible: part cement; parts sand, with some screenings 
through and parts broken rock, 3-in. maximum size. 

the body the dam 4.75 sacks cement per cu. yd. concrete 
were used, and for about 800 cu. yd. about the gate-tower, for tunnel 
lining, and the gate-house the quantity was 6.25 sacks per cu. yd. 
was planned use plum rock the concrete of. the dam body, but 
cold weather prevented, was too difficult remove the snow, ice, 
and dirt from the rock. 


ConorETE WEATHER. 


Most the sand was hauled early, and was large pile the 
side-hill above the bins; and, becoming wet from the fall storms, froze 
depth ft. The broken rock was coated with frozen earth, 
snow, and ice. Notwithstanding the bins being roofed over, the ma- 
terials often froze together. Nothing was done overcome these 
conditions except mix the concrete with hot water. The concrete 
came from the mixer was just above the freezing point, and, 
maintain this temperature, was necessary keep the water 
hot and throw out the larger, solidly frozen lumps. 

Experience soon showed that the rise temperature due chem- 
ical changes setting prevented damage from frost when the concrete 
the forms was covered night. Canvas was spread over the forms, 
steam jets prevented surface freezing, and the temperature the mass 
below the surface soon increased sufficiently remove any frost 
occurring there, not too great quantity. The steam caused heavy 
deposits frozen moisture the forms; when this melted caused 
very sloppy condition, and the steam jets were abandoned and salaman- 
ders burning coke were substituted, with improvement conditions. 
When concrete was placed days the surface the fresh 
concrete often immediately froze over the depth inch two. 
was found that placing fresh concrete thickly over such surface, 
quickly thawed out without harm; but when the freezing was too 
severe, the frozen part was picked, broken up, and thrown out. Steam 
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jets were used freely thaw out and remove the ice from the forms, 
concrete surfaces, and rock walls, immediately before placing concrete 
against them. 

The removal the pipes the contraction joints afforded 
very favorable means testing the rise temperature the con- 
crete when setting. Tests temperature lowering thermometer 
into the holes showed every case considerable rise, typical test 
showing temperature 70° Fahr. depth ft. when the air 
was 14° Fahr., difference degrees. 


Forms. 

The use forms began Elevation 10. that point the 
excavation was filled the sheeting. The forms were built sections 
ft. high. the top and bottom each form 10-in. plates were 
placed, and vertical pieces the same dimensions were set between 
studs, ft. from center center, with 6-in. sheeting the studs. 
the jointing the sections horizontal 6-in pieces were spiked 
each stud, projecting ft., with 6-in. brace from below. These 


brackets formed place for working and braces upward 


the end helped place the next section forms. 

When form was filled the top with concrete, and before had 
set, steel pins, ft. long, with eye the top, were driven into 
the concrete, about ft. from the forms. Ties 4-ply, No. wire, 
were strung through the eyes the pins and fastened each stud 
their one-third points height, thus being inclined sharply upward. 
The wire ties were then twisted tightness, and served hold the 
forms true against the pressure about ft. freshly deposited con- 
the concrete was accordingly placed layers about that thick- 
ness, moving back and forth necessary avoid excessive pressure 
and the resulting bulging forms. wires were allowed reach 
from side side the dam. Where the thickness the dam was 
greatest, two rows anchor-pins were used, and only one row when 
the distance between the forms became less. the top, the nar- 
rower space, the use two rows was resumed, with the stay-wires 
crossing order keep proper distance from the forms; the very 
thinnest part the wires were attached the The forms 
about the gate-tower, spillway, and gate-house presented special 
features, being the usual 6-in. studs, 1-in. sheeting, and wire 
ties, 
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The plant presented unusual features, for consisted only 
ordinary steam-driven machinery, and was all adapted use this 
work from such the contractors had left hand from previous jobs. 
The excavation was dewatered three 8-in., belt-driven, centrifugal 
Rock drilling was done machine drills driven com- 
pressed air. Compressed air was also used drive some the hoisting 
engines for the derricks. Rock crushing was done medium-sized 
jaw crushers, and all materials were handled gravity. Concrete was 
mixed Smith mixers, and conveyed metal-lined chutes 
steel mining cars running light track top the forms. 


Cost THE Work. 


Table detailed statement the cost the work, with quan- 
tities and unit prices. 


TABLE 1.—Cost THE Work. 


TUNNEL AND SHAFT EXCAVATIONS: 


above Elevation 35: 
below Elevation 35: 
888.88 cu. yd, $5.25, including forms........ 414.00 
tunnels and gate shaft, 590 sq. yd. 45. 
Lumber left excavation 450.00 
Extra form 500.00 


New AROUND RESERVOIR...... 278.60 


The cost per acre-foot was $6.90. The cost the concrete was 
$6.37 per cu. yd. The engineering cost covers all preliminary work 
from the beginning. 
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the season 1916 the water the reservoir was raised only 
the 100-ft. level, for the concrete work was too new put under 
full pressure. 1917 the dam was full the top, and heavy flow 
wasted over the spillway. estimated that the water-shed fur- 
nished some acre-ft. that season. During the season 1918 
the entire yield the water-shed only filled the reservoir the 120-ft. 
contour. The dam has thus been fully tested. The gates have passed 
times much 600 sec.-ft. without shock jar. the fall 
1917 the reservoir was completely emptied and the structure carefully 
inspected. Not single crack defect was visible; sign weak- 
ness, incipient disintegration, scaling concrete could found. 
The sump was baled out, and was found that the water heavy 
flows falling from height had not injured the concrete rock the 
slightest degree. The only thing found needing correction was the 
trash-rack, already mentioned. When there water back the 
dam, the contraction joints open about in., but, the water rises, 
the joints gradually close tight. 

Although resting good, solid, water-tight rock, joining 
the sides, there were several bedding places and cracks that threat- 
ened leaks around the dam. was not attempted stop these, because 
small leaks could but little damage, beyond loss water, and 
was decided try them out. the reservoir was filled, and when 
the water was about ft. depth, two leaks appeared the 
walls the canyon, the south side and about and 125 ft., re- 
spectively, down stream from the dam. The combined flow the two 
leaks estimated sec-ft.; impractical measure them. 
When the dam was first put under water pressure there was heavy 
seepage percolation through the concrete, heaviest the horizontal 
joinings between concrete forms, but all rapidly reducing quantity 
until the percolations were small that they only showed when the 
shade; when the sun shone the surface became dry. There was 
not one leak through the dam its joining with the rock, nothing 
more than the mentioned. 

The seepage brought the surface salts from the cement, and they 
cause streaked efflorescence the back the dam; this very plainly 
evidence, and presents false appearance leaks that very mis- 
leading, especially picture. That there are leaks shown 
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the fact that when the gates were first closed, and until the appearance 
the two small leaks mentioned, the flow the creek was reduced 
much that the Fish and Game Commissioner demanded that more 
water admitted order keep the fish from being destroyed. 
Accordingly, gate was opened little. 

When the dam was built was necessary leave hole, ft. 
square, through the lower gate level. This was stopped temporarily 
timber bulkhead. planned place 14-in. pipe this 
opening, and, the down-stream end, heavy valve. The latter will 
covered with concrete house guard against frost and meddlers. 

important know the exact depth water back 
the dam, and its rate rising falling, special device for this 
purpose has been designed. heavy copper float, guided two copper 
wires set vertically the annular space about the gate-shaft, sus- 
pended plated steel tape; the latter wound 28-in. drum 
geared down two reductions the point where ft. movement 
the tape will cause movement ft. the balancing weight. 
wooden rule, ft. long, attached the side the tape read the 
fractions feet. has not yet been tested, but promises give good 
indications small variations depth, this information most 
important the operation the reservoir. 

spite the unfavorable conditions weather under which the 
dam was built, the fine clayey sand used, and the slight appearance 
the arch, may pronounced very successful structure. The con- 
tractors are entitled credit for their faithful prosecution the work 
under adverse conditions, and for their patience, courage, and fidelity 
the interests good work. The structure was not plastered patched, 
but remained just the forms left it, and with deviation from true 
places show the least careless hasty work. 

Credit due Samuel Fortier, Am. E., who, being 
familiar with the old dam and the conditions the site, endorsed the 
building the new structure. also gave much valuable advice 
about its design. 

The work was done the Utah Construction Company, Ogden, 
Utah, Mr. Sartons, Washington, being directly charge 
Superintendent. Mr. Irwin was the writer’s representative 
the job. 
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DETERMINATION THE DUTY WATER 
ANALYTICAL EXPERIMENT 


Discussion.* 


Am. Soc. (by letter).t—The writer begs 
the indulgence the Society for second Mr. Hammatt’s 
paper. The first was written after careful reading the 
paper, but without analyzing the processes which the author reached 
his conclusions. 

Since that time, however, the writer has had occasion inquire 
more deeply into the subject, and has also secured additional data, rela- 

the use water Chewaucan Marsh, which throw some 
extremely interesting sidelights Mr. Hammatt’s conclusions. 

these data are matters public record, and appear publica- 
tions the Geological Survey, the writer feels that there 
breach ethics using them. 

his previous discussion the writer gave Table 13§ the com- 
ponent parts the duty fixed Mr. Hammatt. These component 
parts will considered the order which they are treated the 
author. 

Evaporation.—The writer begs call the author’s attention the 
results 6-year record evaporation from standard Geolog- 
ical Survey floating pan the Klamath River, Keno, Ore., 1904- 
1909.|| This record was not used the author. 

After making some minor adjustments for missing winter records, 
the 6-year average evaporation and average monthly temperature given 
Table has been used the writer. 


Discussion the paper Hammatt, Am. Soc. E., continued from 
December, 1918, Proceedings. 


Portland, Ore. 

Received the Secretary, February 24th, 1919. 

Proceedings, Am. Soc. E., October, 1918, 977. 

Water Supply Papers 177, 213, 251, and 271, Geological Survey. 
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TABLE AND TEMPERATURE RECORD 
OREGON. 
Average Years, 1904-09; Elevation, Ft. 
Air Tempera- 
Evaporation 
Month. ture 

Falls. 


This record for 1909 simultaneous with that Ady used the 
author; yet the evaporation Keno was considerably less than that 
recorded Ady. Moreover, the evaporation for the Ady station, 
given the author Table not the Ady record. 

The record for the Ady station for 1909 given “Working Data 
for Irrigation Engineers”, Moritz, whom the author quotes his 
authority. Moritz takes his figures from Professor Bigelow’s Abstract* 
Data No. entitled Provisional Statement Regarding the Total 
Amount Evaporation Months Stations the United States, 
1909-10.” 

Table comparison the figures given Professor 
Bigelow and Mr. Moritz with those used the author; also com- 
parison the Ady and Keno records for 1909, with corresponding 
temperatures. 

appears from Table that the evaporation from the Ady pan 
was 15.5 in. more than from the Keno pan. The reasons are apparent 
when the physical characteristics the two exposures are 


Keno Pan.—3 ft. square, in. deep, floating Klamath River, 
stream about 400 ft. wide; mean depth, ft.; discharge, 
1000 3000 sec-ft. 

Ady Pan.—4 ft. diameter, in. deep, floating stagnant shallow 
water borrow-pit alongside railroad embankment. 


The water temperatures the borrow-pit were much higher than 


those Klamath River, which chiefly accounts for the increase 
evaporation. 


TABLE 15.—Comparison Evaporation Recorps KENo, 
1909. 


Apy. 
Month. TEMPERATURE, 
Moritz). Water Water 

pan. river. Falls 

7.78 6.99 6.t5 58.2 
5.26 6.18 4.68 59.3 
2.87 2.50 2.76 48.9 
November......... 1.00 1.00 0.88 


Estimated. 


The results experiments evaporation the Denver Labora- 
tories Mr. Sleight,* show that: 


1.—Evaporation from flowing water greater than from still 
water, all other factors being equal. 
2.—An increase water temperature produces corresponding in- 
creases evaporation, follows: 
temperature produces 10% increase evap- 
oration. 


increase temperature produces 19% increase evap- 
oration. 


increase temperature produces 30% increase evap- 
oration. 


10° temperature produces 55% evap- 
oration. 


16° increase temperature produces 100% increase evap- 
oration. 


The increase Ady 41%, which would produced mean 
water temperature increase only greater than that Keno. The 
Ady record, however, was not used the author deducing the 
evaporation for Chewaucan Marsh. 

has been shown that the correct figures for evaporation Ady are 
already 40% too high, yet the author increases them 73% for differ- 


Journal Agricultural Research, July 30th, 1917, 
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ences elevation, and then calls attention the fact that they fit his 
figures deduced from Owens River, California. 

Now examine the author’s deduced evaporation for Chewaucan 
Marsh, which 4-year record from Owens River near Independence, 
Cal., was used. first increases the evaporation Independence 
16% for corresponding difference barometric pressure. 

The author states “that evaporation different elevations 
inverse proportion the pressure.” then gives the 
pressures Independence and Chewaucan 26.0 and 25.35 in., corre- 
sponding elevations and 4410 ft., respectively. Here the 
equation: 


Evaporation Elevation 4410 Evaporation 3775 


This increase 24%, and not 16%, stated the author. 
The increase elevation 16.8%, probably what had 
mind. 

the paper cited the author, Study the Depth Annual 
Evaporation from Lake Conchos, Mexico,” Messrs. Duryea and 
Subsidiary Conclusion (e) states their conclusions the 
relation between elevation, mean temperature, and evaporation, thus: 


“(e)—In the Great Plateau Region, and elevations above sea level 
600 5000 ft. and monthly mean temperatures higher than 70° 
Fahr., the increases the evaporation depth any given mean tem- 
perature are directly proportional increases elevation; but 
monthly mean temperatures lower than 70° Fahr., and the lower 
elevations, the evaporation depth any given mean temperature in- 
with the increase elevation, but less rapidly than direct 
proportion.” 


The writer positively denies that any such relation that just 
quoted, modified the author, has been established the paper 
cited elsewhere. perusal the paper question and the dis- 
cussions which follow will convince the most credulous that such 
relation exists. matter fact, such information have 
the subject indicates the opposite tendency, namely, decrease evap- 
oration with increase altitude. 

article Samuel Fortier, Am. Soc. E.,+ gives the results 
experiments Mt. Whitney, Cal., determine the influence alti- 
tude evaporation. records were obtained stations 

Briefly stated, the results this investigation indicated consistent 
steady decrease the evaporation from the lower the higher 
elevations, that ft. being 40% less than that ft. Pro- 
fessor Fortier concludes: 


Transactions, Am. Soc. E., Vol. LXXX, 1829. 
“Evaporation Losses Engineering News, September 19th, 1907. 
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these [non-uniformity exposure] doubtless influenced the 


results some extent safe conclude that altitude was the Stevens. 


controlling factor.” 


the writer’s belief, however, that the controlling influence, 
the Mt. Whitney experiments and elsewhere, water temperature, and 
that just easy and just logical attempt establish rela- 
tion between the water temperatures Owens River and Chewaucan 
Marsh and their respective altitudes, between the evaporation 
and elevation the two places. 

Moreover, the evaporation varies inversely the barometric pres- 

After correcting the Owens Valley records for elevation, the author 
proceeds correct them for mean monthly temperatures. This process 
can only defended the theory that air temperatures are some 
definite index water temperatures. That there broad general 
relation between air and water temperatures admitted, but when the 
great complexity conditions, such origin water, springs 
surface-exposure, depth, currents, conditions, are con- 
sidered, the relation must necessarily broad and general that the 
author’s use cannot defended any logical basis. 

way illustration, interesting note the effect evapora- 
tion and plant transpiration the voleanic eruption Mt. Katmai, 
Alaska, during the early part June, 1912. This effect was noted 
Messrs. Briggs and Shantz during their experiments determine the 
water requirements plants Akron, Colo.* 

These gentlemen increased the water consumption plants during 
1912, observed them, 30% determining mean values from the 
3-year record, 1911, 1912, and 1913. They also show that evaporation 
from free water surface during June, July, and August, 1912, was 
22% lower than the average 1911 and These reductions 


both evaporation and plant transpiration were charged directly, 


them, the disturbance cited. 

When such remote causes are seen exert such powerful influences, 
would seem that the results obtained the author are absurd. 
the Owens Valley records 16% for elevation (our present 
knowledge indicates they should reduced, corrected all); next, 
reduces them for temperature (with basis fact); then in- 
creases them 33% for shallow water (an utterly unfounded assumption) 
finally, decreases them varying quantities for plant growth (purely 
guesswork); and states that the mean evaporation 
Chewaucan Marsh, from March 15th June 30th 10.51 in. 

author states that the mean daily rate tran- 
spiration Chewaucan Marsh was 198% the green weight sugar 


“The Water Requirement Plants,” Journal Agricultural Research, October 
15th, 1914, Lyman Briggs and Shantz. 
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grass June 27th, which was the 105th day its growth, and that 
the plant was fully grown. there any reason assume that the plant 
stops transpiring water maturity? would just logical say 
that man did not require food and water after was fully grown. 
Certainly, transpiration continues until the crop harvested, which, 
the writer infers from Figs. 20, and elsewhere the paper, 
not done until some time August. 

The determination the 198% based 15-min. weighings during 
hours single day the season. The remainder the was 
determined guess. The weight green matter was “considered” 
uniformly during its period growth. The author states that: 


“Although the experiments seemed show that the rate loss 
immediately after cutting was from 50% greater than after 


this was ignored. Yet the whole process founded the theory that 
the rate transpiration immediately after cutting measure the 
rate during growth. 

Furthermore, the diagram, Fig. 10, indicates that the so-called cured 
hay was still losing moisture the rate 10% per day. Surely his 
average crop tons per acre not based curing. 
Hay not usually measured for crop statistics until after days 
more the stack. measured this way, may lose much 
80% its green weight. 

Cured hay was found contain 40% moisture. Hence, 
found that Chewaucan Marsh the transpiration ratio for green hay 
was 30% that cured hay, and that cured hay was 60% that 
dry matter. 

Now examine the transpiration figures for the Harney Valley, given 


each the diagrams Figs. 20, inclusive. The results are given 
Table 16. 


TABLE 16. 
TRANSPIRATION RATIO TO: 
Crop. 
Green Cured Dry 
weight. hay. matter. 
Fig. and mixed 128 409 682 
18—Sugar and mixed 122 402 669 


The figures Table show that, with the exception Fig. 17, 


the ratio for green weight 30% that cured hay, and that cured 


hay 60% that dry matter. other words, the cuttings from 
the several pans were neither cured nor dried. Instead, the green cut- 
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tings were weighed, then factor, determined Chewaucan Marsh, 
100 miles away, bright day June, was used find the transpira- 
tion ratio for different varieties grasses the Harney Valley, and 
the results were given the Engineering Profession data. 

the author does not give his figures for plant use, inches, the 
writer had some guessing. “guessed” that the author’s figures 
for the transpiration ratio dry matter more nearly represented that 
cured hay, and that the plants transpired water until harvested. The 
average the author’s ratios for dry matter for the Harney Valley was 
600:1, and the writer “guessed” that 650:1 would about right for 
Chewaucan Marsh. this manner the in. and 144 in. for Harney 
and Chewaucan, respectively, given the beginning this discussion 
were found. 

Soil writer wishes protest against the miscon- 
struction placed the results obtained Charles Lee, Assoc. 
Am. E., shown the following quotation from the author: 

“From the writer’s previous work soils similar nature, was 
found that, with ground-water depth about ft., soil evaporation 
would negligible, and, for any depth ground-water less than 
ft., the quantity evaporation would proportional the depth. 
similar conclusion was reached Mr. Lee his work previously cited.” 

Mr. Lee’s experiments were made order determine the soil 
evaporation from the floor the Owens River Valley, and that evapora- 
tion includes transpiration the native salt grass. His results give 
the soil losses from the sandy clay loam soils, but Mr. Hammatt has 
applied them peat. 

Now, there are peats and peats. The 25th Annual Report the 
Vermont Agricultural Experiment Station, 1911-12, contained the fol- 
lowing data: 

Turfy peat weighing 7-16 lb. per. cu. ft., air-dried. 
Fibrous “ “ 15-42 “ “ “ “ “ 
Earthy “ 95-56 “ “ “ “ 
Pitchy “ 88-65 “ “ “ 


The author gives the saturation content peat soil 274% 
weight, which 253% free moisture. also states that the Che- 
waucan peat soil had 58% voids. These figures give weight 14.3 
lb. per cu. ft. air-dried soil, which indicates that the Chewaucan soil 
would probably fall under the “Turfy peat” classification. The writer’s 
general knowledge leads him believe this peat coarse, rooty 
structure, with large capacity for water, but with low capillary prop- 
erties compared with the clay loams. this true, the height which 
water will rise capillarity very limited indeed. 

The limit the rise water capillarity certain soils given 
Table 17.* 


given Professor Hilgard, The Macmillan Company. 
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TABLE 17. 
Limit rise. |Time required. 
Sandy soil, Stanislaus County, in. days 


The writer has seen similar data for peat soil, but very 
doubtful water will rise capillarity more than ft. When 
the ground-water falls below the limit capillary rise, soil evaporation 
ceases. 

the assumption that the limit capillary rise peat soil 
in., instead in., appears that the author’s quantity soil 
evaporation, indicated Table 12, 50% too high. 

The writer unable Fig. 134 in. 
water were put the tube September 11th. Thereafter, stated 
intervals, the recession water the tube, the depth ground- 
water, was measured. Apparently, the close the experiment, the 
soil had absorbed 10.5 in. water, which resulted the 
ground-water in. other words, the porosity the unwatered 
soil the tube was per cent. Were the dotted lines merely drawn 
confirm the previous determination? Does the diagram really show 
anything more? 

Quantity Water Actually Consumed Chewaucan 
quantity water actually consumed the crux the whole matter. 
the author’s processes are logical, his deductions the water 
consumption should conform the actual consumption, indicated 
the difference flow the upper and lower ends the marsh. The 
writer has stated* that: 


“This consumption should comparable with the sum the first 
three component parts the water duty previously given, and, the 
writer’s belief, will considerably less than the 37.2 in. which the 
author’s analysis seems indicate the required quantity.” 


Since that was written, Water Supply Paper No. 410 has come 
hand, and gives the results stream measurements the Chewaucan 
River Valley for the seasons 1914 and 1915. The writer has also 
secured the unpublished results for 1916 and 1917, which may had 
any one application the Director the Geological Survey, 
Washington, 

The map, Fig. should consulted order understand the 
situation properly. 
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Three gauging stations were maintained Chewaucan River: 


Paisley Station, above. all important irrigation 
diversions, miles stream from the Town Paisley; 

2.—The Narrows Station, the constricted portion the marsh; 
and 

Hotchkiss Ford Station, just below the marsh. 


The following stations were also maintained the diversion points 
ditches watering the alluvial fan the head the marsh: 


Conn Ditch, irrigating 600 acres; 

Smalls Creek, irrigating 2417 acres, including 1209 acres under 
the Bageley Ditch; 

Jones-Innis-ZX Ditch, irrigating acres. 


There are 14300 acres marsh and about 6200 acres upland 
watered between the Paisley and the Narrows Stations, which 235 
acres are accounted for the ditches just mentioned. There are also 
800 acres marsh between the Narrows and Hotchkiss Ford Stations. 

order determine the quantity water consumed the marsh, 
necessary deduct portion which diverted irrigate the 
uplands. considerable portion the diverted water finds its way 
percolation and waste the marsh. 

Table only 40% the water diverted has been considered 
consumed; the remaining 60% being returned the marsh. The 
diversions for the 965 acres unaccounted for have been neglected. This 
gives the consumption the marsh the benefit all doubt. 

The period consumption, given the author, March 16th 
June inclusive, has been used. 


1914 1915 1916 Average. 


Deduct for consumption 235 acres upland 


Records incomplete—estimated. 
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The period record includes two years abundant supply, 1914 
and 1917, and also one low year, 1915. The consumption during 1916, 
when the author’s investigations were made, seen the highest 
record, although the water supply was about the average. The sup- 


position is, therefore, that the crop conditions during the period 


investigation were somewhat better than the average. this not 
true, the conclusion inevitable that the hay lands received too much 
water. all events, obvious that the crops received all the water 
that was necessary for their growth. 

Before making comparison the author’s computed requirements 
and the water actually consumed, only just reduce the quantity 
for plant consumption previously given the writer, that repre- 
sented the author’s deduced transpiration ratio 347 lb. water 
per pound cured hay. Making this correction, the requirements 
computed the author are: 


Chewaucau Marsh. 


Soil moisture....... 12.17 in. 
Soil evaporation............ 10.51 


Now the first three these items should comparable with the 
measured consumption, the author’s hypotheses and deductions are 
rational. That they are not, evident from the following: 


Author’s deduced Actual measured 


requirement. 
marsh for soil moisture, soil evapo- 
ration, and plant use, feet....... 2.53 1.46 


The author’s Item “Soil Losses,” treated under the caption, 
“Percolation and Run-off.” states that there percolation, but 
that the marsh hay will not thrive unless the ground completely 
covered with running water during the period growth, and further 
fixed the necessary quantity in. depth. 

The actual run-off from the 100 acres marsh that measured 
Hotchkiss Ford, given Table 19. 

inconceivable that all the run-off necessary. this were 
true, there could scarcely have been any crop all 1915, the 
run-off was only in. Furthermore, during 1916, while the investiga- 
tions were under way, seen that the author’s requirement 35% 
greater than the total supply available for this purpose. Little more 
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need said. The actual figures refute the author’s processes Mr. 


conclusions. 
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Acre-feet 


Depth, feet. 
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PAPERS AND DISCUSSIONS 


This Society not responsible for any statement made opinion expressed 
its publications. 


THE NATIONAL RAILROAD QUESTION TO-DAY. 


Discussion.* 


uable paper the speaker has ever heard presented this Society; its 
very brevity enhances its value. 

The speaker tempted enter lengthy discussion, but, for the 
sake emphasis, will only mention two points, and those briefly. 

Standard designs are all right certain cases, that is, when the 
design nearly perfect can made, and when used the 
right place only. old engineer once said: standard design 
stand-still design,” and probably the most glaring offense this line 
ever perpetrated the public the (can’t sit still) design the 
parlor car chair. The speaker has yet find any one who was made 
fit this uncomfortable seat. 

for Government ownership railroads, the “proof the pud- 
ding the eating thereof.” known that the rates charged 
the Government-owned railroads Germany and elsewhere are much 
higher than the United States, spite the shorter haul. 

come nearer home: Canada affords very good comparison, for 
the Canadian Government spent mile build the Trans- 
continental, and the Canadian Northern built equally good road for 
$50 000 mile. 

This discussion (of the paper Francis Lee Stuart, Am. Soc. E., pub- 
lished February, 1919, Proceedings, and presented the meeting February 5th, 


1919), printed Proceedings order that the views expressed may brought 
before all members for further discussion. 


New York City. 


' 
‘ 
> 3 
| 
j 
= 
4 — 
Ba 


128 NATIONAL RAILROAD QUESTION TO-DAY [Papers. 


Again: The Canadian Pacific Railroad spends $70 for interest and 
other charges earn $100, and the Canadian Government spends from 
$200 $220 for the same purpose.* 

other words, the Canadian ernment spends twice much 
build and three times much operate the privately owned 
railroads. 


This Government ownership was, is, and always will be. 


this gratifying feature: demands thorough consideration, and, 
the solution the problem affects all citizens, the most experienced 
men should express their views freely. The speaker has listened with 
interest many the plans suggested the Senate Committee 
Washington, and congratulates Mr. Stuart having “thrown into 
the ring” another plan which has many sane features, and aims 
preserve initiative and development the transportation industry. 

Should Have Five More Years Federal Control?—The situa- 
tion impresses the speaker like this: The railroads have had Federal 
control and operation since January 1918, and, Act Congress, 
that control can continue for months from the Declaration Peace. 
The country requested endorse years more such control and 
operation. That means uncertainty, with consequent disruption the 
experienced managements and organization, and would politically 
unwise and economically unsound for continue peace the form 
operation and control that the war period necessitated. There 
appears nothing prevent the return the properties their 
experienced managements and officers operate the same for the 
Government during the months that will follow the Declaration 
Peace. That allows sufficient time adjust the situation, permits the 
Government fund loans made the railroads, give them final 
settlement compensation due for the use their properties, inclu- 
ding deferred maintenance roadbed and equipment, caused lack 
men and materials the war period, and for Congress adopt 
constructive railroad policy for the future. 

What Future Policy Should Adopted?—As such future rela- 
tions between the railroads, the Government, and the public, must 
have open mind. for us, the world has had experience 
all plans suggested, that are not left much guesswork 
assumption reaching proper conclusion. There must determined 
which one the three chief suggested policies should adopted 
best for the welfare the country and its interests here and abroad 
produce the best and cheapest transportation service, viz: 


Government ownership and operation, and financing. 


Much valuable information about Canadian railroads may found paper 
Tye, Am. Soc. E., Transactions, Can. Soc. January-June, 1917. 
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regional guaranty plan which the individual railroads are 
amalgamated and operated about dozen regional 
non-competitive companies, and the present railroad securities 
exchanged some basis for Governmental guaranteed secur- 
ities the regional companies, the Government provide 
future capital. 

Private operation, under strict Government regulation, the 
existing railroad companies, with competition service and 
effort serve the public; the ownership said companies 
continue vested our citizens and their savings, 
industrial, and other institutions, and the citizens provide 
future additional capital for railroad expansion. 


Government Ownership and Operation can the 
moment say definitely that Government ownership and operation will 
not meet with public approval, although its advocates are means 
asleep. The experience the world against it, sound political 
and economic method. nation may favor for military purposes, 
for some special national emergency purpose, just our own 
country assisted the construction the railroads the Coast 
and Alaska, and many our States constructed railroads and other 
public transportation facilities the past, but opposed our 


forms progressive democratic institutions whole, and the activ- 


ities and temperament our citizens. 

Should Regional Railroads and Guaranty Plan 
Adopted?—Therefore, must consider the second suggestion, that 
one dozen Federal regional companies, owning and operating under 
Governmental guaranties. The argument for regional companies under 
guaranty generally proceeds along these lines: Just the Federal 
Reserve System mobilized and protected the resources the banks, 
the resources the railroads can mobilized and their operations 
unified. Such statement ignores the fundamental framework the 
Federal Reserve Law. 

Federal Reserve Regulation Compared with Railroad 
produced admirable system financial responsibility and co- 
operative effort, but not forget that individual banks were left 
untrammeled (so long they observed honest and business-like bank- 
ing methods) make much little money they chose for 
theiy owners and strengthen their reserves. That left private owner- 
ship and initiative each bank free act within the limits the 
law and good management. Consequently, the banks have been the 
bulwark the country the hour its financial stress. argu- 
ment used that the interest rates which allow the little bank 
exist make the big bank too rich the expense industry the 
public. realize that the strong bank better able serve the 
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Nation, and that its profits are ultimately regulated taxation and 
the stress financial depressions losses, the same railroad rates 
and profits are regulated. Banking, like railroading, affects every 
citizen and every industry, yet are proud our strong banks—why 
not our strong The railroads have regulation that cor- 
responds the Federal Reserve Board and the Federal Reserve Banks, 
the Interstate Commerce Commission and the State Commissions. 
The serious difference lies this fact: the country enacted con- 
structive banking laws, but punitive railroad laws. The Federal 
Reserve Board and the Federal Reserve Banks are required 
constituted that they cannot become purely political institutions. 
The Boards are required directed representatives banking, 
commerce, agricultural, other industrial pursuits, addition 
representatives the Government, and, the case the Federal 
Reserve Banks, stockholders are also represented; but, the State 
and Federal Commissions regulating the railroads, such constructive 
provision has been made. 

Further, the railroad regulation already have Regions, with 
the States boundaries, for the State Commissions; and, for the 
Interstate Commerce Commission, rates are not dealt with for the 
entire country, but the various traffic regions; and have railroad 
systems, competitive service and with the necessity earn profits. 
Therefore, theoretically, have enough machinery for railroad regu- 
lation now existing, largely similar that the banks; but need 
the mandate constructive railroad laws; need the concentration 
responsibility for railroad results and credit; and need add 
our railroad regulatory bodies, now exclusively political, experienced 
men representing the activities the country industry, commerce, 
and agriculture, men who should strong enough enforce 
National policy insure the development the transportation facilities 
and the credit the railroads. First give the railroads constructive 
laws, and commissions, representing the country large, responsible 
enforce those laws. 

Further, the suggestion non-competitive regional guaranteed 
railroads, though might produce some more co-operation, wipes 
out the element competition service and endeavor serve the 
public. already have competitive regional the New 
York Central and the Pennsylvania Systems, hundreds 
smaller companies, and more can done when there earning 
basis justify it. These regional systems preserve initiative and 
develop the country, but the regional railroad plan would unify all 
the railroads that region, and would have such incentive. There 
nothing the railroad situation prevent further unification 
the various railroad systems and their feeders, provided proper legis- 
passed. Take the Pennsylvania Railroad: There are still 


q 
4 
| ‘ 


Papers.] DISCUSSION NATIONAL RAILROAD QUESTION TO-DAY 131 


about 140 that system, but they represent what 
were originally more than 600 companies. There has been gradual 
evolution toward big systems which are competitive service and 
management. That the healthy thing for the our 
restrictive State and Federal laws stopped the process. 

Should Have Government the Government 
guaranty: This regional plan and Government guaranty practically 
the French plan. Under Government guaranty there would 
inducement take further risks. serious element against 
which the commercial interests our country must guard will 
have stagnation. The speaker can better than refer the testi- 
mony the English economist and lawyer, Mr. before the 
Senate Committee, May, 1917, amplified quotations from the 
eminent French economist, which will added 
this need not so. far for results the guaranty 
plan. various parts our own continent the regional guaranty 
plan has been tried. The Federal Government has tried for 1918 
with regional operations and guaranteed standard return. the 
railroads earned good excess over that return under private operation, 
was felt that the Government, with all restrictive laws and commis- 
sions eliminated, would earn substantial profits over its guaranty. The 
results for the three years ending June 30th, 1917, justified the stand- 
ard compensation, which was equiyalent only about 5.2% the 
‘road and equipment investment the railroads. Just the same, 
whether attribute war other which economic 
‘inefficiency the great increase the number men and women 
employed, the concentration management from the local field 
Washington, the change from the trained managements, with 
private initiative and enterprise, the regional plan, produced 
deficit, and have not yet had the final figures. With all that, 
the speaker willing admit that the experiment justified the cost, 
considering the conditions confronting the country. The experience 
Canada regarding the railroad guaranty will bear some careful 
reading. know far from economic, and know that the 


Mr. 


taxpayers will have meet the huge loss. have heard the new 


era “transportation for cost” the Boston Rapid Transit lines, 
and the result will 8-cent probably 10-cent fare, public 
taxation must meet the deficit. Indeed, need not outside 
New York City see what municipal ownership the subways 
and the guaranty plan can produce. know, fundamentally, that 
when guaranty given take the first steps toward Government 
ownership, because the guarantor must assume the financial 
ity covered its guaranty, and must also become finally responsible 
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for the yearly capital improvements and financial budget, well 
for the final operating and maintenance results and service standards. 
Think what means country like ours, with changing political 
conditions and policies, and party permanently responsible for 
the results. 

Further, many the advocates the regional railroad guaranty 
plan require the practical financial reorganization all the railroads 
the country, the basis for which must largely capitalizing past 
net earnings waiting for final valuation, and, the result, exchange 
existing bonds and stocks for those the regional railroad companies. 
any one can foresee the end such policy 10-year period, 
certainly optimistic. With present conditions, and with the load 
war financing the country, why add this additional load? 

What Would Such Government Guaranty Cost the Investor?—The 
railroad investor will first have stand the results such financial 
reorganization and re-valuation his property, and must pay for 
the security Government guaranty. The general experience under 
the administration such laws the Railroad Valuation Law and 
the Federal Control Law that they are slow and vexatious, and 
not any means interpreted broad spirit, matter what may 
have been the purpose the framers. The investor, therefore, bound 
sacrificed the outset, and, addition, under Federal guaranty 
and regional non-competitive opefation, he, taxpayer, will have 
share the higher expense conducting railroad operations when they 
are freed from the competition that exists under private initiative and 
held out the hope minimum guaranty and 
share the future profits. What Governmental body will allow the 
rates exist earn profits over the minimum guaranty? What com- 
mercial organizations would insist that rates should increased for 
that purpose? The disturbing feature that our advocates Govern- 
ment ownership, Government guaranty, probably feel that 
longer possible, under our laws, through our Courts, retain 
private initiative and ownership and yet secure just return rail- 
road owners their investment, that there can safety the 
investor except putting the burden the country large. 
have reached that state with regard railroad investment 
$20 000 000 000 that affects the entire country, are longer safe, 
even under Government guaranty, holding any railroad securities. 
Under such state mind, where will our country stand getting its 
share the world’s business, and carrying the lowest 
are other suggestions guaranty, but the plan generally urged 
requires regional companies unify the railroads regionally 
described, believing that such non-competitive unifications will realize 
savings, and they will disappointed, 
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Railroad Executives’ Plan—Private Ownership and Operation.—To 
guard against the two extremes this situation, viz: Government 
ownership and operation, and non-competitive regional Government 
guaranty companies, the Association Railway Executives produced 
plan, published prior any other, based their experience and 
continued study several years, recommending continued public 
ownership our citizens and their institutions, with private initiative 
and management, under strict but responsible Governmental regula- 
tion, with the ability co-operate with each other, free from restrictive 
laws. avoids political management, operation, and financing. That 
system, notwithstanding all criticisms, has the past produced railroads 
giving the best and cheapest transportation, whole, any system 
the world, has the lowest capitalized cost, and has paid the highest 
wages and the highest taxes the world. 

Exclusive National Regulation.—Their plan calls for the exclusive 
National regulation rates, interstate commerce instrumentalities, 
railroad security issues, and important capital improvements. pro- 
vides for the separation the judicial from the administrative func- 
tions the Interstate Commerce Commission. 

Interstate Commerce Commission Judicial Body.—It constitutes 
the Commission the judicial body pass upon the reasonableness 
and adequacy rates, with power prevent all discriminations 
rates service, and supervise railroad accounting and valuation. 

Regional Commission assisted regional 
commissioners, convenient the public their several States, with 
power, subject the Interstate Commerce Commission, deal with 
regional transportation questions and rates their territory, and can 
recommend betterments the transportation service and facilities. 

State State Commissions would continue their 
regulation intrastate questions and corporations, which have become 
such large feature our daily life, such trolley companies, 
electric light, gas, water, heat, power, and sewerage companies, and other 
features. 

Administrative Department Transportation—The plan further 
recommends the creation Department Transportation under 
cabinet officer called the “Secretary Transportation,” con- 
centrate the responsibility the National Administration for adequate 
transportation service and facilities for the country; protect the 
just interest the owners and employees, well the shippers 
and the traveling deal with administrative questions, such 
traffic distribution, joint use terminals, proper car supply, and 
other railroad administrative and executive functions, that prompt- 
ness and the responsibility the National Government would con- 
tinually back the railroads. This officer, however, would not have 
the powers the present Director General. would not operate the 
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railroads, nor appoint any the officers employees, and therefore 
unavoidable hurtful political influence could exercised him, 
any more than has been exercised connection with the appointment, 
removals, and other features the State and Interstate Commissions. 
Let not delude ourselves that politics will absent from railroad 
questions our democracy. Let us, therefore, make the most respon- 
sible political influence which the eye the public continually 
directed, instead scattering the responsibility for railroad results 
over States and Commissions. The speaker has little doubt that 
the public preferred small National Railroad Board headed the 
Secretary Transportation, but including representatives business 
pursuits like commerce, industry, agriculture, finance, railroading, 
deal forcefully with railroad administrative questions, like the Fed- 
eral Reserve Board, there could reasonable objection, but the 
Secretary Transportation must responsible the President and 
the country. 

The Railroad Executives’ plan provides for the funding the Gov- 
ernment the loans the railroads during the period Federal 
control. 

Railroad Consolidation and also recommends fur- 
ther amendments the restrictive Federal and State laws enable 
the railroads co-operate with each other provide joint facilities for 
public convenience, and enable the carriers acquire feeding and 
connecting systems, and, carry out more satisfactorily these beneficial 
forms, that Federal incorporation the interstate carriers permitted. 

Rate plan recommends that carriers have the power 
initiate adequate rates, subject. always the approval the Secre- 
tary Transportation, and final public review the Interstate 
Commerce Commission judicial body, but rate initiation, suspen- 
sion, and final disposition must effected within days, lieu the 
seemingly interminable periods the past that unsettled business 
and disrupted the railroads. 

Statutory Rule Fix Adequate final features the 
Governmental control the Railroad Executives 
Federal law which shall include statutory rule for making reasonable 
and adequate rates. that power had been, could have been, exer- 
cised the past, there would have been railroad problem, because 
the revenues would have been sufficient offset rising costs and taxes, 
and attract the capital necessary meet the railroad needs, and provide 
basis enable well established companies sell stock well 
bonds terms, and prevented great increase the 
mortgage and fixed debt the railroads. This rate-making rule has 
always been regarded difficult thing lay down, because 
changing conditions, and yet, the decision the Interstate Com- 
merce Commission, they recognized that, when the situation arose 
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1914 that the railroads earned only the Eastern District, 
their recorded investment road and equipment provided for 
publie use, the revenues were too low the public interest. One 
can readily see that some minimum, like return 7%, 
such property investment might provided statute, that there 
would not repetition restricted railroad credit, with its disastrous 
consequences and inadequate facilities for the commerce growing 
country. The speaker cannot see that such minimum return would 
objected the country large, which has never desired weak 
poorly maintained railroads, for that means business depression. This 
plan does not guarantee any return any single railroad, but will 
require, substance, that the earnings the railroads the larger 
traffic regions the country (such the Official Classification Terri- 
tory east the Mississippi and north the Potomac) should have 
aggregate return which, whole, will always produce that minimum. 
This will still require each railroad put forth its best efforts oper- 
ation and management secure its share the business and serve the 
public. The Railroad Executives’ plan does not name any figure. Those 
the speaker has given are merely illustrations which, from his point 
view, are essential prevent future mistakes. quite usual for 
the State Commissions fix rates return permitted public utili- 
ties. The water company serving the territory where the speaker lives 
allowed earn excess operating expenses, taxes, and depre- 
ciation. Whether not the figure imposed statute, some protec- 
tion for railroad credit, because private ownership and 
initiative cannot continue unless returns are sufficient pay operating 
expenses, taxes, and furnish proper return the investment 
provide proper basis for sound National railroad’ policy 
will successful without embracing this rule reason rate making. 
That issue railroad legislation and regulation can longer 
evaded. conceded legislation, and the railroads are liberated 
from the restrictive features the anti-trust laws, and the State laws, 
what necessity there for Government guaranties Government 
ownership? Every guaranty security issue Governmental regional 
companies must weaken prices other Government bonds, because the 
railroad guaranty concerns more than $19 000 000 000. 

Wage Railroad Executives’ plan does not overlook the 
employees, nor the public necessity for uninterrupted transportation 
service. provides for Wage Regulatory Board, under the Secre- 
tary Transportation, which the public, the employee, and em- 
ployers will represented, that the impairment interruption 
train movement, with appalling loss the country, the employees, 
and the company, may avoided, and lock-outs and strikes pre- 
vented. 
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Under such far-reaching plan, the disturbance and economic waste 


heretofore caused lack National railroad policy, and divided 


responsibility, will avoided, and there experimental feature 
about it. all other plans, is, doubt, susceptible amend- 
ment, but hoped that our future National railroad policy will 
adopted Congress without Government ownership and operation, 
Governmental guaranty non-competitive regional companies, with 
consequent reorganization the existing railroads, and with the result- 
ing high transportation costs and paralysis Governmental 
delays and restrictions, and inevitable stagnation the future com- 
mercial progress the country. 


The following the testimony Mr. Acworth, England, 
regarding Government relations foreign countries, before the Joint 
Sub-Committee Interstate and Foreign Commerce, before the Con- 
gress the United States, May, 1917: 


The railway history France stands itself. Nowhere the 
passion for logic and the love symmetry which distinguish the 
French genius better exemplified than the history the French 
railway system. The ground plan the policy which, broadly speaking, 
France has followed ever since, was laid down law passed long 
ago 1842. There were important developments after the world crisis 
1857, and again 1878. And January Ist, 1909, the Govern- 
ment, taking over one the six great systems, the Western, upset 
the symmetry the original plan. But, with this exception, through- 
out the whole history the original plan has stood firm. The whole 
country was divided among six great companies, five which 
radiate from Paris, and the sixth, the Midi, serves the extreme South 
and Southwest. The development the network has been 
systematic from the outset; trunk lines first, then important branches, 
then the less important ones, and finally recent years considerable 
development light secondary lines. Throughout, the State has 
guided, subsidized, and controlled. Each company has monopoly 
its own district. far possible, the points where the great systems 
meet are arranged not Hollond, Italy, the great 
towns, but precisely the points least injportance from traffic 
standpoint. Where traffic unavoidably as, for instance, 
from Paris Central Switzerland, which can reached either the 
Eastern the Paris and Lyons Railway, arrangements are deliber- 
ately made prevent competition. The Government controls all rates 
and fares charged and all services given, and the Government approves, 
not merely pools, but agreements which shippers attempting 
consign the route which the railway companies have 
agreed the traffic shall not flow are deliberately penalized higher 
rates. later stage this paper more must said the work 
which the French railways have done, and reasons will given show 
that the French private companies have served their public least 
well the Prussian State railways have served theirs. But belongs 


here deal with the history and the results the nationalization 
the Western Railway eight years ago. 
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For more than years the French Government have owned and 
worked system lines the Central West France. This system 
was not inconsiderable mileage (1844 miles), but its district was 
purely agricultural and its traffic only reached Paris over the 
lines the private companies, and, even when served important 
towns such Nantes and Bordeaux, only served them inferior 
routes. The financial results were very unsatisfactory—the operating 
ratio over series years ranged between and 88%—but some 
respects, as, for instance, admitting third-class passengers all express 
trains, gave the public advantages which the private companies 
did not give. 

Among the great companies, much the weakest financially was the 
Western. large portion its mileage was Brittany, one the 
poorest districts the country. did serve the town Rouen 
and the very important port Havre, but the canalization the Seine 
diverted from the railway large proportion the valuable merchan- 
dise traffic between Havre and Paris. The French Government guar- 
antees the dividend the shares all the French railway companies, 
and year after year the French Government had find considerable 
portion the dividend the Western shareholders.* 

Further, large new capital expenditure was needed, especially 
cope with the enormous passenger traffic the company the suburbs 
Paris. How heavy that traffic anybody who remembers the St. 
Lazare Station Paris will know. The necessary capital could not 
raised without Government approval; and Government approval, owing 
strong parliamentary opposition, could not obtained. Meanwhile, 
the service was going from bad worse, and the equipment was its 
last legs. Something had done. Once more the knot that could 
not untied was cut; and, from January 1909, the Government 
exercised its rights under the concession, and took over the railway, 
continuing pay the guaranteed dividend the shareholders the 
form annuity running until the termination the concession. 

The political history the transfer distinctly interesting. The 
employees the railway itself were unanimously its favor; and, 
subsequent experience proves, with good reason; and the whole strength 
the Socialist Party and socialist sentiment was thrown the 
same side. majority was secured for the bill both houses, though 
large majority the representatives the districts served the rail- 
way voted against it. The bill passed the Chamber December, 1906; 
but was hung the Senate for months, until June, 1908, and 
finally only passed majority votes, after Clemenceau, who 
was Prime Minister the time, had given understood that 
unless the bill was passed would resign; and, much the majority 
the Senate disliked nationalization, the moment they disliked the 
resignation Clemenceau even more. may further added that, 
according the French custom, the opinion all the chambers 


should noted that only 10% the total French railway capital the 
form shares; 90% the form bonds which practically, though not formally, 
are guaranteed the French Government. The dividend the shares, therefore, 
though large percentage—it ranges from the Western the 
and 11% three the other companies, 13% the Northern—is not very 
large total amount. Broadly speaking, the companies other than the Western 
more less earn their dividends normal times without State help. 
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commerce the country, which are statutory bodies, was invited the 
measure, and that not one single town more than third-rate im- 
portance reported its favor. 

Experience State Operation broad outline 
the story the result the transfer.* the years, 1904-08, before 
the transfer, the gross receipts rose steadily from $37084000 
$42 the subsequent years, 1909-13 (the war upset entirely 
the figures for 1914), the gross receipts rose from 
$48 701 000, slightly greater rate increase. the years before 
the transfer, the operating expenses rose from $20 796 000 $28 388 000, 
this last figure being unduly inflated the fact that, from the date the 
chamber voted the acquisition the railway, the staff became entirely 
demoralized. The first year after the acquisition the operating expenses 
were The next year they were and the year 
after, $39 1912 they had reached $41 800 000, and for 1913 
they fell back $41478 000. other words, earn net revenue 
inereased 31% the operating expenses increased 100 per cent. 
The net revenue was never below the worst year 
company rule. fell after the Government had been 
possession years. The operating ratio, which had risen from 56.4 
67.8 under the company, was for the next years follows: 72.7, 79.9, 
87, 89.4, and 85.2. fair here make qualification. The oper- 
ating ratio had gone all the French railways between the two 
periods. averaged 50.3 for the other five great companies for 1905 
and 1906, and 58.4 for 1912 and 1913; but rise from 50.3 58.4 
one thing; rise from 56.4 89.4 quite another. 

main argument used Parliament favor transfer from the 
company the State was that the company never did, and never could, 
earn its guaranteed dividend full, still less the extra dividend which 
would entitled earned; that the company was accordingly 
mere caretaker, and not interested financial results, and did not 
operate, and could not expected operate, with economy. The State, 
the other hand, would have direct interest operating economi- 
cally. That was the argument. are the facts: During the last 
years company management, the State had pay average 
year meet its liability under the guaranty make 
the deficiency net operating income. During the first years after 
the transfer, the sums had find, under the same head, were 
753 320, and respectively. For 1913, the 
figure was $14 752 237. 

Nor these deplorable financial results tell the whole story. The 
service the public was absolutely demoralized. There were several 
very serious, and numerous smaller, accidents, and the staff and the 
public got frightened that the express trains the main line, already 


The figures given are from official sources. The story mainly taken from 
Railways” (P. King and Company, London, 1912). See also Colson 
Politique for November, 1910; December, 1911; May, 1913; and 
May, 1914. The railway newspapers all over the world were the story 
1909 and subsequent years. Colson, engineer training, was formerly head 
the Department the Ministry Public Works, and now President 
the Section the Council State body partly executive and partly judicial), 
which deals with all questions concerning transport rail, road, water. His 
book, Tarifs,” recognized classic its subject. 
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the slowest France, were decelerated down timing that had 
abandoned inadequate 1896. addition, number trains were 
suppressed altogether. Punctuality went the winds. Commuters 
the system the suburbs Paris were compelled their employers 
live elsewhere because the unpunctuality their arrival their 
work. for the service general, one figure will suffice. Compensa- 
tion for accidents, loss and damage, averaged some $400 000 $500 000 
year the last days the company. 1911 the figure was 
045 291. The Minister Public Works himself publicly criticised 
the State administration frightful fraud.” And the Senate passed 
unanimously resolution beginning: “The deplorable situation the 
State system, the insecurity and irregularity its workings 

Leroy-Beaulieu gives the reasons for the “deplorable situation” 
follows: 

the first place, the abuse formalism and red tape, with 
all the delays which follow and which are directly conflict with com- 
mercial needs. the second place, the lack stability. The 
director and all the chiefs the service change the will the min- 
isters, whilst the private companies the higher personnel main- 
tained long time, fulfilling the same functions. next the political 
influence which enters into the choice and advancement the person- 
nel. is, lastly, the lack discipline which also results from the 
political influence work. From the electoral point view, the lower 
staff, being much more numerous, will always have much more power 
than the superior staff. always the side the former that 
many deputies will systematically ranged: Above all, impos- 
sible once controller and controlled. one the great French 
companies under private management renders poor service, the public 
opinion not slow move the public power, and this has the means 
bring pressure indirectly but many ways upon the companies, they 
are led reform. the contrary, when complaints are made against 
the State itself, the administration, irresponsible, does not listen. 
Rather, seems indignant that particular individuals even large 
associations should dare find that all not perfect. have not seen 
without certain astonishment,’ said the minister public works, 
the chamber, ‘the chambers commerce criticise the actions the 
State its (their) reports upon the The same minister has 
dismissed employee from his office who was the head section 
passenger line which emitted protestations against the delays 
the western State service the Paris suburbs. When the minister was 
reproached the Senate, declared himself ready the same 
again. One may see how dangerous the liberty citizens the 
extension the industrial régime the be, where the 
number functionaries would indefinitely multiplied and where 
they would longer have the right complain. 

“From all points view, the experience State railways France 
unfavorable, was foreseen all those who had reflected upon the 
bad results given the other industrial undertakings the State, 
such telephones, matches, and many others. The State, above 
elective administration, cannot good commercial manager. 
works expensively, and powerless before its employees. The experi- 
ence which have recently gained has had least one result. has 
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provoked very lively movement, not only against the repurchase 
the railways, but against all extension State industry. This result 
seems fortunate. hope this opinion will maintained and 
not only we, but our neighbors, may profit the lesson these 
acts. 

Leroy-Beaulieu gives examples what has happened under the 
various heads. “As for formalism and red tape,” the eve the 
handing over the railway the State there were 1526 employees 
the central office. Within three years the number had increased 
2587. “The single service the accountant general was increased 
persons directly after the repurchase.” And this was partly due 
political pressure and partly excessive tape. For example, the 
Caen Division, the preparation the pay sheets which, under the 
company, took persons days, under the State administra- 
tion took persons days. official docu- 
ments, there are not less than persons receiving salary more than 
929.52 the State system” against the system neigh- 
boring company much the same mileage, but with much higher 
receipts. the years from 1908 1912 the total expenditure in- 
creased 770, which 707 were for salaries and 
1908, out every receipts, the company paid $7.24 
salaries and wages. 1912 this figure was $9.70. The comparative 
figure for the five great companies only $5.70. 1910, per $192 952 


receipts, the State railways employed 235 persons, the private com- 


panies 174, 

Again, the result the great strike October, 1910, the Cham- 
ber Deputies voted large all-around increase the wages the 
staff. Naturally, the staff thought there were shorter cuts increases 
wages than hard work. sample want ordinary business 
management the financial side, the budget commission the cham- 
ber reported that could not draw proper estimate for 1912 from 
lack the necessary accounts. “The statements addressed the 
budget commission the administration were manifestly inaccurate. 
great part the statements receipts and éxpenditure 
were found lack any sufficient justification. Thus, regards the 
expenditure upon personnel, the tables accompanying the statement 
only stated the numbers workmen and staff and the amount their 
salaries round figures. wrote for further statements, 
more particularly the numbers the personnel. The min- 
ister replied (three years after the railway had been taken over) that 
the enumeration employees had not yet been made. This 
example suffices show the trust that may placed the other parts 
the budget estimate.” This not the opinion outside and 
unfavorable critic. the report committee the chamber 
the same political complexion its predecessor, which voted for the pur- 
chase, based upon draft drawn deputy well known 
advocate State ownership. 

One story given Leroy-Beaulieu striking, sample 
the highest quality red tape, that deserves given length. 
from letter station master read the Chamber Deputies: 


The 1912 figures are budget estimates only. 
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the time the Western Company station masters had orders 
use the rolling stock quickly possible and given 
station all that did not ourselves require. Under the State.all 


Every station master forbidden load any wagon without 


the orders the distribution bureau the district. This bureau is, 
well known, new creation, specially designed for the purpose 
finding situations for many more bureaucrats. Recently, having 
received two wagons loaded with horses, order 
send these wagons Caen after they were unloaded, thought 
well loading these two wagons 200 sacks grain, which had been 
waiting the sheds for several days Caen. But, alas, did 
not know the bureau distribution. The next day saw two 
wagons return, and received the same time order unload 
them. was reproved into the bargain for excess zeal. had obey 
the order. That evening sent the wagons empty Caen. Next day 
received two others, also empty, which load the grain.” 


congratulated having Mr. Stuart speak the railroad situation, 
for other member qualified. has had with 
the construction and operation railroads, has been connected with 
the Federal Administration, and qualified judge their require- 
ments and realize their position. 

reading this paper, before coming the meeting, the speaker 
was reminded the story the countryman who had been reading 
Plato, and said: rather like that man Plato; has got many 
ideas.” 

Mention has been made the fact that railroads seldom hear from 
consumers regard rates. There may good reason for this. 
rate that material benefit may have almost unappre- 
ciable effect the actual price commodities. For example, 
increase freight rates was asked the carriers few years ago, 
which, fully granted, would have substantially increased their rev- 
enues, and have given them, that time, living income. This in- 
crease rates, which meant much the carriers, made difference 
the cost pair shoes transported from Lynn, Mass., Chicago, 
one-quarter cent per pair. 

Emphasis has been placed the necessity something being done 
take care unproductive expenditures, such those connection 
with large terminals, and with grade crossing elimination. With 
large terminal, like the New York Central, not possible 
secure revenue from tenants in, around, and over the station and tracks, 
the would very severely affected the enormous 
expenditures. 


Where grade crossings are eliminated, the runs into tens 


and hundreds thousands dollars, and yet one 
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dollar added income comes the carrier reason the grade 
separation. 

costs more handle commuter from Yonkers Mount Vernon 
through the Grand Central Terminal than the gross money 
received from that commuter for his ticket, leaving the carrier the 
privilege bearing the expense housing him his outlying station 
and conveying him and from the city. 

one the railroads terminating New York City there are 
projects being urged for terminal improvements, grade crossing elim- 
inations, and the like, which, carried out, will involve expenditures 
$25 000000. some equitable and comprehensive scheme could 
devised for taking care such expenditures would unproductive 
revenue, those projects might carried out with benefit, safety, and 
comfort the public, giving employment men returning from mili- 
tary and naval service and war activities, and largely benefiting com- 
which such projects are undertaken. out the 
question under present conditions for the carriers consider such 
projects. Facts this sort are not realized they should the 
public, and Mr. Stuart has done well dwell the necessity 
making provision some way for such unproductive expenditures. 
Such expenditures must made. They are necessary, from the stand- 


the well from that the public, and criticism 


that too little, rather than too much, has been expended this way 
the past. Those deeply interested the railroad situation would 
well give this phase the subject careful attention. 

The welfare the entire country intimately affected the rail- 
road The producer, the shipper, the the consumer, 
the investor, and those who prudently try provide for their 
and dependents after their own working days are over; all these, added 
the hosts employees who are necessary the construction, main- 
tenance, and operation the carriers, make vast army people 
whose welfare, directly indirectly, depends and 
financial integrity the railroads. Statements, made moderation, 
giving facts and together with sane discussions such 
presented this paper, are needed and should encouraged; for the 
value and necessity the railroads, and the well-being the 
are too great jeopardized. 


Assoo, Am. Soc. speaker has not had 
opportunity read this paper and cannot discuss carefully 
would like. It.is fortunate that gentleman who knows much 
about railroads, and who has also had Government experience, has 
undertaken discuss the question this time. 


New York City. 
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There doubt that competition under private initiative, such 


had during the period when our railroads were being developed, 


more economical and more efficient every way than Government 
ownership and operation; but have sufficiently considered changed 
and changing conditions? there any way which the country can 


preserve the advantages private initiative, all means should 
so. 


The railroads the country were developed under the leadership 
its brightest minds, process the most intense competition. 
That competition, consciously unconsciously, had one end view, 
which was the consolidation the many railroad systems into one. 
For fifty years steady and obvious progress was made away from many 
systems toward few systems, and unconscious progress toward one 
system. have attained the ultimate end this process natural 
selection, and the only reason that the process did not reach its logical 
under private control, was because the War intervened and 
precipitated the end under Government auspices. 

The Sherman Law temporarily interfered with the personal con- 
solidation systems, and prospective stared most the 
roads the face consequence the National policy starvation 
which increased expenses without permitting corresponding increase 
revenue. The railroads were not permitted raise their rates, and 


their living costs kept increasing. This greatly accelerated 


tendency toward failure and ultimate absorption the weaker the 
stronger roads. War, however, brought out the defeets the 
system under the Sherman Law, and these defects apparent, 
the separate systems were put under one control for war purposes. 

From April until September, 1918, the speaker served member 
the Inland Waterways Committee, branch the Federal Railroad 
Administration. The Committee made its report what should 
done with the waterways help out the railroads, which the Spring 
that year could not carry the freight. Executives were put charge 
the Mississippi River and Erie Canal, and traffic them was 
developed. 

Not later than September that year the situation had entirely 
changed. The consolidation the railroads and the efficiency their 
operation one system under the best executives, had brought about 
such degree relief that the aid the waterways was longer 
needed. Freight was even diverted from the Erie Canal the railroads, 
and there was much criticism New York State for permitting this 
and thus limiting the use the Canal. The principal freight carried 
the Canal was grain from Buffalo eastward; and Mr. McAdoo, 
that time, acting the Trustee for the owners the roads, was protect- 


ing them, and properly doing so, against the competition the water- 
ways. 


Mr. 
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Mr. McAdoo has asked, since left office: “What the use 
developing the waterways system the country put back 
into the old competitive relation with the The railroads had 
virtually succeeded destroying water competition, except coastwise 
and the Great Lakes, and this was necessarily done part 
the competitive game which they were engaged. 

The situation will truth difficult one for the railroads and 
for the canals the old destructive competition permitted reassert 
itself, and the speaker will now ask the complementary question: “What 
will become the railroads under such circumstances?” Waterway 
competition has immense possibilities, which thus far have not been 
realized. Heretofore,.the waterways, and especially the Erie Canal, 
have been mismanaged politicians, unprovided with adequate 
terminals any reasonable system prorating with the railroads. 

Now that the public interested the waterways and highways, 
there will arise insistent and increasing demand that there shall 
established fair system prorating between rail and water commerce, 
and that the waterways, like the highways, shall modernized all 
respects. the railroads shall again temporarily under private 
control, this waterway competition will without doubt intensified. 
The Railroad Administration, which still very properly acting 
Trustee for the holders railroad securities, has held check this 


but the Government shall the future encourage full 


and free competition between quasi private railways, and public water- 
ways and highways, the result cannot otherwise than disastrous for 


‘the railroads and, the speaker may add, harmful all three factors. 


Any one who has witnessed the volume traffic the Rhine and 
its connecting canals knows the possibilities waterways, without 
many locks, such have America and such exist Germany. 
the speaker’s judgment, Government control over these three factors 
transportation essential, are avoid the uneconomic conse- 
quences unnecessary competition. The railroads have also con- 
sider the question competition with modern highways. part 
their most profitable traffic has heretofore been the short hauls; but 
now, any haul over good roads within miles from point origin 
point destination can performed more effectively motor truck 
than the railroads handicapped the transfers. 

Existing sentiment may temporarily against Gov- 
ernment control, due recent wartime experiences, but the speaker 
the pendulum will soon swing the other way, since, judging 
the future has occurred, perceive that steady progress 
toward consolidation characterized the railroad history our 
country, which has record exploitations, absorptions, expan- 
sions, and bankruptcies, and then the same processes repeated over and 
over again, the units being larger each time. That what occurred 
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under the most efficient railroad generalship that has ever been had. 
has been the lack guaranties, lack any certainty safety, 
and the great risks incurred, which the past made the railroad 
systems the United States effective. All this was accomplished 
under régime most intensive competition. Projects raise fur 
domestic animals have never been successful. requires the hard- 
ship exposure and wild life bring out the fur. the same way 
with railroading. required the law natural selection, operating 
freely, bring the front the kind men who developed our rail- 
roads, and produced such wonderful results, culminating last the 
greatest railroad system the world. The competitive conditions which 
produced these men and these grand results, however, longer exist. 
How, then, possible expect base any system railroad 
operation them? How can provide competition, when the ele- 
ments competition are longer here? 

Are not the proposed “regional systems”, equipped with “Regional 
Directors”, supposed “service competition” with each other, merely 
camouflaged semblances the older order real things which has 
passed away 

not this proposed machinery mere pretense which may obstruct 
rather than serve the purposes operating national railroad system, 
already 

Are not the proposed regional zones, with their directors, comparable 
the several floors single department store with their respective 
floor managers charge? 

The Government determines freight wages, hours, schedules, 
routeing, joint operation terminals and ticket offices, safety devices, 
issue securities, uniform accounting and, most important all, 
credit—and there general agreement that these Governmental powers 
should perpetuated. What else, aside from the purchasing and allo- 
cation supplies, there which can possibly delegated private 
initiative? The genius Commodore Vanderbilt, Huntington, 
Harriman, and Hill was not exercised under conditions such 
those just outlined. The ultimate object for which they, consciously 
unconsciously, competed strenuously, and which has last been 
achieved all the more quickly result the War, was unified 
system, and railroad competition now dead they are. 

Government.guaranty, direct indirect, the effect that rates 
shall sufficiently high, both recompense invested 
attract new development capital, is, the speaker’s judgment, and 
under existing conditions, less desirable than will public valuation 
railroad securities, accompanied with guaranty interest based 
such valuation. All rate making and responsibility for all expendi- 
tures should left the general Government which, the end, must 
hold the bag, under all suggestions which have far been made. 
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guaranty payment interest on. outstanding securities 
simple and direct obligation the Government, easily understood, and, 
once undertaken, not likely avoided. The delegation the 
power initiate rate making basis sufficiently remunerative 
provide for all contingencies, and include speculative profit 
addition, will more complicated obligation for the Government 
enter into, and one which much more likely avoided the 
future. Speculative profits are elusive. Interest payments railroad 
securities transmuted into Government bonds are definite obligations. 

division prospective profits between operators and security 
not likely that there will profits, and, there are, the operatives 
will demand them all and probably will get them, the exclusion 
the holders securities. 

The unscientific existing railroad rate structure must revised. 
underlies many our past railroad troubles, and the resultant 
variety forces operating over long period time, prominent among 
which are noted the following: 

Actual potential water competition; “what the will bear” 
“what was move and, finally, equalization the 
opportunities and defects localities. 

juster appreciation the cost service and the separation 
terminal from line haulage charges, must given. greater consideration 
rate making hereafter, the annual railroad deficit may disas- 
trous. Interstate Commerce Commissioner Robert has ably 
this matter. 

The average security owner careless his vote the average 
citizen, and, consequently, ownership, whether public 
comparatively The roads have always been run, are being 
run, and will continue run, expert operatives, from the track 
boss through the engineering and accounting the President 
and the Director General, and the sooner this fact recognized 
the Government and the public and security owners, the better 
will for all The quality now most needed for efficient 
operation the development esprit corps the operating staff, 
which time will generate efficiency—not indeed satisfactory 
that which existed before competition ended, nor bad politics alone 
can otherwise make it. 

Efficient services rendered the public, not for bonuses and tips, 
but for just wages and salaries, distinguished and honorable em- 
ployment, what the country requires and may ultimately expect from 
the operating staff. 

Absolute founded just basis what the 
security owner most needs—in other words, Government bond—and 
delays much longer press for this, the hope the 
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elusive chance higher speculative profits, based politically dele- 
gated control over rate making, likely miss his market. 


Mr. 
omkins. 


man, and will not attempt discuss this paper from railroad stand- 
point. freight shipper, and typically insignificant “private 
owner,” that what stockholder bondholder called, does 
not think that the railroads whole particularly well run 
when under so-called “private ownership.” 

For instance, though the Baltimore and Ohio Railroad has been 
improving steadily the last ten fifteen years (and doubtless large 
share the credit for this must due the author) and for many 
years before that, the communities served were afflicted 
poverty stricken railroad, and the blighting effects that condition 
can seen to-day Staten Island. 

The list badly financed, exploited, and wrecked, railroads 
the United States long one, and the list people who have lost 
money railroad investments includes nearly every one who has laid 
aside money since railroads were first started. The New Haven crash 
will not forgotten soon New York New England. War 
interference had nothing with this. was one the 
most “privately owned” “privately owned” railroads, and seemed 
have enjoyed the private management. 

The concluding paragraph the paper states the following fact 
that every one will endorse: 

“The entire matter such importance the whole country that, 


this session Congress cannot settle the question, then extra 
session should once called for this purpose.” 


are now forced the problem reviving business and sustain- 
ing wages. The railroads, time peace, are the greatest purchasers 
materials and building construction, and hence are the greatest 
agencies for indirectly employing labor, addition their own enor- 
mous pay-roll. Their ability purchase and thus develop their prop- 
erty was curtailed for several years before the war stringent legisla- 
tion and alienated public confidence. The railroads to-day, therefore, 
present the greatest opportunity for active constructive industry 
furnish employment and maintain wages, they can promptly put 
position catch with their retarded development. 

Furthermore, general industry dependent railroad service 
and railroad rates that any uncertainty the railroad 
bound act detrimentally the general resumption and expansion 
activities. 

The author points out the political and the lethargy and 
stagnation that would probably come with Government ownership, and 
thinks that “private ownership” with proper regulation and 


mith, 


q 
4 
¢ 
| 


Mr. 
Smith. 


148 DISCUSSION NATIONAL RAILROAD QUESTION TO-DAY [Papers. 


control preferred, notwithstanding the experience had before 
the War; but, were not for the loyal railroad engineers, the “owner” 
“owners” railroad surrounded labor unions, Interstate Com- 


merce Commissions, State Legislatures, grade crossing laws, damage. 


suits, lawyers and juries, and represented financiers, would 
sorry predicament. 

The Federal Government has made great expenditures, and contem- 
plates making much greater ones for the improvement our inland 
waterways. considering the development Atlantic coastal 
waterway. has taken over the Erie Canal and the Cape Cod Canal. 
has long been charge navigation all tidal rivers and estuaries 
and the Mississippi River and the Great Lakes. None these 
waterways, except the Great Lakes, can appreciably utilized for 
transportation freight, except conjunction and co-operation with 
the railroads. The railroads, hitherto under private management, have 
deemed their own best interests deny co-ordination with any 
water-carrying artery, and when was impossible throttle and 
paralyze the movement freight, they have deemed 
necessary enter savage competitors the water. 

The country now launched great shipbuilding programme, 
and are wondering how can get the products our country and 
its overseas purchases and from the ocean and interior the most 
economical and expeditious way, quite irrespective giving the haul 
and greatest freight return this that railroad corporation. are 
wondering how our ports should arranged reduce the tariff tax 
exacted the way transfer expenses the point transhipment 
from rails the sea. 

have watched for years the growth interlocking directorates 
and money interests, whereby the same individuals and corporations 
are monetarily interested the railways and great industries depend- 
ing them for outlet, and whereby, various ways, such indi- 
viduals and corporations have obtained unfair advantage over com- 
petitors special railroad rates and railroad service, and have tried 
remedy this evil legislation and other 

have long been accustomed itineraries carload shipments 
that remind one the travels “The Flying Dutchman”. 
shipments passing over several lines their destination need not 
expected until they turn their own accord. shipping from 
Bayonne Boston, for instance, the railroad not comparable with 
trucking New York and then the steamship Boston, even 
considerable greater expense the latter route. 

probably are all willing concede that Federal management 
the railroads would mean freedom, least equality land move- 
ment—freedom the land—and would permanently abate the prefer- 
ential evils have been trying reach legislation. 
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may able visualize partly the great economic advantages 
that would ensue the water routes and the railroads were operated 
feed each other with business, and the ports were operated 
links our transportation system, having duty perform the 
producers and consumers, unmixed with the perquisites quasi 
custom house. Great improvements handling freight are possible. 
The rates for carload shipments probably reduced. The time 
for all shipments can greatly reduced. The suspicion certainty 


Mr. 
Smith. 


that some interests get unfair advantage over competitors railway 


service can done away with entirely. 
The railroads are our long-distance the first 


class. There more reason for their being operated and for the 


benefit private individuals than that should return the old 
system privately controlled turnpikes. course, the present owners 
these highways must equitably compensated for their property, 
and the provisions the existing contract whereby the Federal Govern- 
ment took over the railways, the properties are retained the 
Government, are probably satisfactory the great majority holders 
railroad securities. 

Let keep before the conception great system of. highways 
owned and operated the public. not need every 
railway that system, nor need include the operation such 
system highways all vehicles the public. Pullman service, 
dining cars, refrigerator cars, coal cars, trains luxe for passenger 
service, long-distance freight, and all express service could properly 
operated over the public highways private enterprise. fact, the 
railroads have been doing this very thing for years with each other, 
over leased lines, and leased privileges. All that has done now 
let the Government hold the lines, such them seem. neces- 
sary the Federal management, and the landlord. The old railroad 
men will available provide car service. new lines have 
built, private capital and initiative can enlisted equitable terms, 
and politicians self-seeking communities try have new railroads 
built Federal expense, the economic advisability the proposed 
construction could passed upon Federal engineers, who would 
able and incorruptible have been the Army engineers for 
years past dealing with our navigable rivers and harbors, holding 
down expenditures what would actually some benefit 
commerce. 

One the evils that has impoverished and that the 
general public now going pay for the increased transportation 
charges, the abuse grade crossing legislation, mentioned the 
author. Baiting railroads has been popular every State Legislature 
and town council. the roadbeds belonged the Government, grade 
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crossings would eliminated where necessary, but this would cease 
political and popular sport. 

might feasible have the Government take over-with the 
roadbeds and terminals—that is, with the real estate—the locomotives, 
and signal communication systems. This principle has 
proved practicable under private ownership the many 
where the trains one railroad corporation are hauled over 
the roadbed and into the terminals the locomotives and train crews 


another. Under such arrangement, strikes threatening interrup- 


Mr. 
Bernhard. 


tion mail service and even starvation for cities could not occur. 

competition necessary for progress, the author says is, 
would possible have several different corporations competing for 
business the same rails, just the Pennsylvania Railroad and the 
Central Railroad New Jersey have competed the right way 
the New York and Long Branch Railroad for many years. fact, 
the Government chose put car service too, make base rate 
and provide, for argument’s sake, base service, might rely entirely 
competition regulate the rates charged private corporations, 
and dispense with the Interstate Commerce Commission, any rate, 
relieve that Commission many the duties had before the War. 

the Government handled the locomotives and train crews, would 
responsible for train accidents, and some sort accident compen- 
sation, fixed schedule, would take the place damage suits, juries, 
lawyers, and punitive verdicts bearing relation the money paid 
the railroad the victims the accident for their tickets. 

Finally, the railroads which people depend for service when 
they settle country and invest their life and money some enter- 
prise, would taken out the stock markets and placed under 
guardianship that could not bankrupt re-organized, and that 
would treat every citizen every part the country the same policy. 

Private ownership thing the past. has long since been 
name only. Public ownership exists now. How shall best admin- 
istered? Shall back the fictions and elaborate artificialities 
the recent years, made more elaborate statute upon statute, one 
difficulty succeeds another, just any lie rolls along, growing like 
snowball; or, shall recognize the true relation between control and 
ownership 


Joun Assoc. Am. Soo, the 
author has advanced very valuable ideas the question public 
private ownership railroads, and yet seems the speaker that the 
seat the trouble deeper than his suggested remedies go. The under- 
lying difficulty the railroad problem the rate system. 

Using the term its broadest sense—that determining the 
amount paid for service rendered—it evident that, satisfac- 
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tory rate system adopted, matters little whether have public 
ownership back private ownership; fact, seems logical 
assume that, with such satisfactory solution, even the most ardent 
supporters’ ownership would become lukewarm, unless they 
were advocating such public ownership political spoils, and thus 
disqualifying themselves. 

The objection the private interest not against men, but against 
their methods and systems. The public would not better off with 
Government ownership under the old system. 

The rate problem can summed very few words: the so- 


called rate system system. impossible fabric the 
following principal considerations: 


What the traffic can bear; 
Anything beat water 
Anything beat competing lines; 
Anything secure tonnage; 
Compromises—increases decreases rate, based what some 


other community has pay reach similar destinations, 
ete. 


have rate system. just happens: that all that can 
said for it. grew naturally. self-made its worst results. 
great degree—more the past than present—the railroads have, 
anything, helped increase its entanglements and its difficulties. 
Although the United States grew most remarkable way, the rail- 
rate system just grew locally, and, later, was patched together, with the 
result that this rate scheme based everything except cost-plus- 
profit. 

few illustrations freight rates may elucidate this: Before the 
war, carrying salt from Syracuse St. Louis, direct distance 
about 900 miles, was shipped via Baltimore, distance about 300 
miles, reloaded cost certainly not less than cents per ton, carried 
water New Orleans, distance 1700 miles, reloaded again 
New Orleans, again cost not less than 30. cents per ton, and 
then rail St. Louis, distance 700 miles, cheaper 
than direct St. Louis. must clear that the people 
whole pay somehow for this loss labor, time, and misuse 
investment; and the statement that such commodity thus carried 
around may moved cheaper than another country begging the 
question. The point that moved 1000 miles rail and 
miles water, and handled twice, whereas could have been moved 
900 miles direct, without such rehandling. should look foreign 
countries our rivals—friendly, perhaps, but rivals nevertheless— 
and, therefore, should practice economy far can, and not 
ourselves with statement that whole our freights are 
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cheaper than elsewhere. take advantage our natural resources 
and not waste them, even if, the minds some, have sufficient 
margin profits. 

flour, difficult article carry, with its claims for 
damages, carried from New Orleans St. Louis rate per ton- 
mile which equal less than that which coal carried 
open hopper cars Pennsylvania mills per ton-mile), that flour 
certainly carried loss. 

Why should community which the interior and away from 
water facilities pay frightful freight rates order that community 
water route may move its commodities below cost? All “rate 
differentials” (better called “rate all comparative rates, 
all these evils sap our energy. 

have played more less into the hands the railroads the 
past creating ponderous Interstate Commerce Commission, which 
sits with such great dignity Washington. the speaker its top- 
heavy deliberations often appear mirror reflections imaginary 
committee which meets for the purpose discussing carefully how 
eliminate alter wave mid-ocean. commissioner sent out 
and the wave photographed, bluff made it, 
reproduced, wax model made it, and after have been 
collected, the matter laid before the parent committee, which goes 
over all the records, finds the center gravity, buoyaney, specific 
gravity, has some cuts made, and borings, and determines whether 
not homogeneous, order decide the best and most economical 
way smooth out that particular part the wave, only find that, 
after its carefully prepared decision, the wave has disappeared. 

would very difficult decide which the greater evil, the rate 
systems, the Interstate Commerce Commission, the 
transportation some old-time railroad Unconsciously, 
the Interstate Commerce Commission has been saturated that all- 
penetrating conception rate-making that the railroads have 
the public mind and which has permeated America like chilly fog, 
blanketing and retarding progress. Although perhaps some members 
the Interstate Commerce Commission were willing remedy this 
evil, when appointed they are placed the straight-jacket the law 
based the rate evils, and are not able, laden down with decisions and 
handicaps, undertake the David’s task killing this Goliath, even 
this Goliath has clay feet. 

The speaker has tried the Interstate Commerce 
sion, and honestly attempted first read all its decisions. Then 
Rad content himself with owning the publications, now even this 
has given up, unless larger offices are rented find room for the 
gigantic library that turned out this grist mill. far beyond 
shipper, far beyond transportation engineer, understand that 
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labyrinth. has necessary, for great number years, 
employ special legal experts who devote their lifetime rates. 
for this reason that every local community, Chamber Commerce, 
Board Trade, Business Men’s League, employs traffic managers, 
traffic commissioners, rate clerks, whatever their titles may be, for 
the sole purpose interpreting rates trying get special rates, 
even the cost others—yes, entirely regardless whether 
the cost the United States general, any community 
particular (“pork barrel” patriotism). most customary for one 
community try get the rates another community raised because 
they are entitled “differential”, meaning that, for some reason, 


into certain field cheaper than another community. The question 
cost carrying does not enter into consideration. 

The proper rate system should that terminal charges plus 
cost transportation and profit. All railroads should deliver their 
freight warehouse doors sidings, such exist; otherwise drays. 
comparatively simple matter determine the cost carrying 
such freight and from the proper starting points (freight-yards). 
Such collection distribution freight points the vital necessity 
public ownership terminals, belt railways, switch-yards, etc. 
determine the cost carrying between terminals problem the 
solution which not all impossible impractical. fact, 
certainly 90% the articles carried America can determine the 
cost transportation very accurately. 

course, the cost moving freight certain communities and 
depends the density population and topographical 
conditions; other words, this principle carried through its 
logical conclusion, will found that certain railroad will have 
charge higher rate than competing line, because the cost over 
its system would higher than the cost over others; but, nevertheless, 
rates should not maintained below just level because railroad 
get the freight under its correct rates. logical conclu- 
sion, and must accepted its face, even regardless results. There 
reason why shipper one State should pay higher rate than 
cost-plus-profit order pay part for the freight another 
shipper elsewhere who pays less than cost-plus-profit. each com- 
munity develops, its rates should reduced. 

perhaps appropriate point out: First, that the general state- 
ment that freight carried cheaper America than any other 
country except India incorrect. one those examples which 
lie. The statement often made that where our cost 
carrying about mills per ton-mile average for the entire country, 
is, say, England (before the war), mills; but the fact that 
this mills per ton-mile average arrived including all the 
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agricultural, forest, and mineral products, 
very large such products being moved France, 
England (coastwise), Holland, Germany, water, and, because 
these low-paying commodities have been left out their average, 
such average cost freight carrying seems higher. If, however, 
eliminate these three products from the total freight carried, and 
then ascertain the average for the remaining products, will have 
entirely different figures compare. 

Second, equally incorrect state that the only place 


America where the railroads are governmentally owned, the rate, 


more than the average for the privately owned railroads, 


mills. The road referred is, course, that Alaska. The question. 


is, what would the rates have been, under private ownership, road 
working under the existing conditions such sparsely settled com- 
munity? The only fair comparison would with the cost New 
Mexico, and even that would very much favor the New Mexico 
lines, because they least can operate the year round without snow 
interference. 

Third, the idea advanced Mr. Smith, public ownership but 
private operation tracks and terminals, has been followed Holland 
for many decades, and has worked very satisfactorily. 


Ray,* Am. Soc. E.—Mr. Smith seems know something 
about the Delaware, Lackawanna and Western Railroad and the Cen- 
tral Railroad New Jersey. lived along the Lackawanna and 
had looked into the charter the old Morris and Essex Railroad, 
would have found that has the right get buggy, with proper 
gauge, and, complies with the rules and regulations the road, 
run his buggy over the Lackawanna desires, for the charter 
that road, one the first railroads built New Jersey, and one the 
first the country, provided that any citizen the State should have 
the right run his buggy over the railroad between Newark and Mor- 
ristown. the tracks any crossing, long his buggy 
was the proper gauge, lived the operating rules and 
regulations the railroad. 

The trouble that most our citizens not want look the 
facts, and not want live the obligations after they find out 
what the facts are. 

Most the railroads, especially around New York City, are en- 
deayoring give the public good service, and have been succeeding 


New York City. 


fairly well. The speaker believes that Mr. Bernhard would further 
analyze the rates the case cites, would find that the salt that 
went from Syracuse Baltimore, from Baltimore New Orleans, and 
from New Orleans back St. Louis, was carried less rate than 
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would ship the same salt rail distance from 100 mr. 


200 miles Germany. Certainly, all the facts were 
would compare the railroad rates the United States with 
those Germany, and, far that concerned, are doing business 
here America now and not Germany. 

was one point Mr. Stuart’s paper, brought out Mr. 
Kittredge, that might considered little further, and that the 
control unproductive expenditures required the public. During 
the last years, the railroad with which the speaker has been 
connected has been spending lot money for the purpose elim- 
inating grade crossings, well otherwise improving its line. 

Little does the realize how expensive the commuter business 
for railroad that unfortunate have take care it. 
That may seem like more less ridiculous statement, but analysis 


‘of the facts will show that the railroad that has take care large 


commuting business, and from large center like New York City, 
has very serious problem Where such immense amount 
business concentrated, especially during such times have 
experienced the past two three years, where the capacity the 
roads and the shipping facilities have been taxed the limit, the 
muting business very grave problem. 

The plant required for such business necessarily large, compared 
with the return, and one considers the total money spent for equip- 
ment, terminals, suburban stations, and other expensive improvements, 
which are necessary connection with suburban stations, such grade 


elimination work, street diversions, drainage, and sewers, 


which are always more less serious problems, will found 
very expensive. 

takes immense quantity equipment, motive power, and cars. 
The motive power and cars lie idle for the greater portion the day, 
for they are used for only two three hours the morning and for 
about the same length time the evening. Furthermore, the staff 
employees must sufficient operate the maximum number 
trains. These employees must paid minimum wage, and, from 
operating standpoint, often difficult matter use the men 
advantage throughout the greater part the day. 

many cases the suburban business greatly interferes with han- 
dling freight and from the terminals. cannot delayed 
account the freight business, and this adds the cost and increases 
the delay handling the freight. 

All things considered, rule, not very lucrative business, 
and one about which the officers and management are criticised almost 
every day. Honest criticism all right, and sometimes productive 
good, but, rule, the little knowledge the 
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many problems involved, nor does fully realize the very heavy 
expenses connected with it. 

rebuilding the stations and eliminating grade crossings sub- 
urban districts, usually difficult satisfy the local commuter and 
finally convince the people that they are getting the best that has ever 
been built. Therefore, such improvements are very expensive and bring 
very little return. Mr. Kittredge stated, scarcely one additional 
commuter can traced such improvements. 

The speaker believes this one the cases which there ought 
some definite method controlling expenditures and providing 
the necessary funds pay for the improvements, whether through rates 
proper allocation the expenses. 


about conservation, subject deserving the best thought all men; 
but much that poses under that name the Government operation 
railroads reminds one Aesop’s fable the boys stoning the frogs. 
may fun for the Railroad Administration, but comes too near 
being fatal the traveling public. 

When Mr. Brandeis, now Justice the Supreme Court the 
United States, stated that the this country could save 
million dollars day the adoption such methods holding trains 
until sufficient cars—passenger freight—were filled make train 
using the full capacity the locomotive, and running the same such 
speed procure the maximum hauling capacity the coal, water, 
ete., consumed, probably few supposed him earnest. Probably 
one believed that the public would put with the inconvenience 
such methods would entail; but, under the stress war, the Govern- 
ment has adopted approximately those very methods, making some 
saving the railroads (or their administration), but putting the public 
increased expense many times the saving the roads. With 
war removed, not probable that the public would 
submit long such abuse, whether under Government private 
ownership control. 

The number city railroad ticket offices Greater New York was 
reduced five, requiring large amount intra-city travel the 
public order purchase tickets engage accommodations. Even 
those five offices the number employees was reduced such 
extent that the traveler had stand line long time before receiving 
attention. When purchased, the tickets were good only for the day 
purchase; and the sale mileage books became simply the taking 
the purchaser’s money the Railroad Administration advance, with 
benefit the purchaser, either cash discount the saving later 
for exchange the mileage coupons for the regular 
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passage ticket was required when one was and the same 
price. 

The new brand railroad conservation has been shown, also, 
scanty maintenance work, both way and equipment, that large 
expenditures must made soon, there will increased expense, 
delay, and trouble. Only slightly more than half the normal quantity 
rails, ties, and other track material was used renewals 1918; 
stations and other facilities were allowed get badly out repair, and 
almost nothing was done the way bridge renewals repairs. 
large number locomotives and cars were purchased; however, they 
were not credited maintenance, but charged railroad companies 
improvements, though, large extent, they were misfits for the 
different railroads, because the microbe standardization has attacked 
the Administration and has led the purchase the same kind 
rolling stock for mountain roads for those that have spent millions 
dollars reduce their grades less than one-half per cent. 

spite all this scantiness expenditure for maintenance 
way and equipment, operating expenses have increased 40% above 
those the previous year, and the traffic has been substantially the 
same. increase expenditure was due largely 
wages those employees organized the labor unions, and the 
high cost material and general supplies. Executives, engineers, and 
other technical men have had share this increase, but rather have 
been dropped, have had their salaries reduced thrown the 
railroad companies (in distinction from the Administration), 
under the plea that their work concerned the conservation property 
rather than the operation the roads: amazing that the cost 
such work the preservation the title real estate, reports and 
meetings the stockholders, legal experises with the property, 
and its valuation required for the Interstate Commerce Commission, 
was included the operating expense the years which the com- 
pensation the security holders was based, but such charges were not 
allowed operating expenses when making payment—or the promise 
such—for the actual use the property. 

The agreements made the Government with the railroad com- 
panies call for the return the property, the expiration the 
period Government operation, the same condition was 
received. this done, will require, before that time, for the 
maintenance way and equipment, the expenditure larger sum 
money than the $500 000 000 “Revolving Fund” already used 
the operation. 

For years the railroads have been asking permission make small 


increase rates, but were refused because the Interstate Commerce 


Commission denied the necessity for such increase provide reason- 
able return the investment the stock- and bond-holders. the 
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same time Boards. awarded incréase after increase wages. 
short time before the Government took the roads, small 
rates was but this was too late affect materially the 
earnings for the period used the basis for the return paid 
the the owners for the use their property. Soon 
after the Administration took charge, passenger and freight rates 
were increased, that receipts for 1918, for approximately the same 
amount business, increased 22% above those for the previous year, 
but, spite this, because the increased expenses, previously 
stated, the net earnings were reduced such extent that the 
000 “Revolving Fund” exhausted, and the Administration 
required paid the railroad companies according the agree- 
ments—even the Director General himself interprets them. 

Demand now made for five years’ continuance Government 
operation, the time has been too short the advisa- 
bility Government ownership. One naturally asks “Were the rail- 
roads taken for the purpose aiding prosecuting the war, was 
that only camouflage conceal Government 

The subject rates has been mentioned. very interesting 
fact that, before the war, normal times, the railroad companies 
the United States paid higher wages and salaries than any other country 
the world, while, the same time, the railroads this country gave 
cheaper transportation and better service for both passengers and 
freight than-any the world, with the exception where rates 
were trifle lower, but where the pay laborers was hardly more 
than was dollars the United States. interesting 
fact that the only Government-owned railroad the United States, 
prior the war, the freight rates were more, expressed cents per 
ton, than the average those the privately owned railroads the 
country, expressed mills. 

with Mr. Ray’s remarks about the rights the Dela- 
ware, Lackawanna and Western Railroad, interesting note that 
the charter the Boston and Lowell Railroad, granted June 5th, 1830, 
authorized the company erect toll-gates any and all points where 
might collect the tolls thereat, evidently with the idea 
that anybody harness his horse mule his ear and use 
the railroad. Just before the bill received its third and final reading, 
amendment was made, providing that, case the experiment then 
being conducted England should prove successful, the railroad might 
use steam. 
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reproduced the volumes Transactions. Any in- 
formation which will amplify the records here printed, correct any errors, 
should forwarded the Secretary prior the final publication. 


THOMAS ASPINWALL, Am. Soc. E.* 


Diep. 2p, 1918. 


Thomas Aspinwall, the son William and Arixene Southgate 
(Porter) Aspinwall, was born Brookline, Mass., September 5th, 
and died that town March 2d, 1918. 

was educated at- private schools Boston, and St. Mark’s 
Southboro, and was graduated with the class 1876 the 
Massachusetts Institute Technology. 

After short visit England and France, Mr. Aspinwall formed 
partnership with Mr. Edwin Lincoln, opening office Boston 
February, 1877, under. the firm name Aspinwall and Lincoln, 
Engineers and Surveyors. This still well known Bos- 
ton, and Mr. Aspinwall was associated with the time his death. 

February 3d, 1887, married Alicia Stuart Towne, Brook- 
line, and survived his wife and two children, Lieut. Thomas 
Gardener Aspinwall, now serving France, and Philip Channing 
Aspinwall. 

Mr. Aspinwall’s family was one the most distinguished the 
early history Brookline and Boston. inherited many. the most 
excellent qualities his ancestors, and was all times most attrac- 
tive and delightful companion. was fond Nature, and, 


recreation from professional duties, loved wander through the woods 


and fields with gun and dog. 

Mr. Aspinwall’s tastes were also inclined toward military affairs; 
between 1879 and 1882 was member the First Corps Cadets, 
and 1889-1891 served Engineer the staff Gen. Bridges, 
with the rank Captain. 

Mr. Aspinwall became member the Boston Society Civil 
Engineers March 17th, 1880, and was elected Member of. the 
American Society Civil Engineers May 2d, 1888. 


ALONZO CLARENCE BELL, Am. Soc. 


Diep DECEMBER 1918. 


Alonzo Clarence Bell was born New Orleans, La., March 27th, 
1859. was the only son William and Sophie Pearson Bell. 


Memoir prepared Desmond FitzGerald, Past-President, Am. Soc. 
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His early education was the schools New Orleans, 
and his professional training was begun under his father, who was 
one the best known engineers Louisiana that time. 

1880 Mr. Bell entered the service the United States Engineer 
Corps, Assistant Engineer river surveys and levee construction. 
was this service for four years; next spent three years with 
Morgan’s Louisiana and Texas Railroad and Steamship Company (now 
part the Southern Pacific Railroad) designing and supervising the 
construction buildings and After this, re-entered the 
Government service, first lighthouse construction and later charge 
the construction the Sabine 

1890, Mr. Bell became Assistant Engineer, and, 1893, Engi- 
neer the Orleans Levee Board, which positions had full charge 
the construction and maintenance the levee system New 
Orleans. From 1896 1900 was City Engineer New Orleans. 
From 1901 1907 was private practice. 1907 became 
Engineer for the Board Commissioners for the Port New Orleans, 
with which Board retained connection until his death. 

Mr. Bell’s long experience with the are peculiar 
the Mississippi River rendered his judgment most valuable all 
such matters. was also especially well qualified deal with the 
complex and difficult foundation problems the alluvial basin ‘the 
Mississippi River; addition which, was possessed broad 
knowledge and high order ability port development and many 
other branches engineering. 

Mr. Bell was painstaking and thorough student throughout his 
life, and was all times fully informed the progress his pro- 
fession. 

His extreme modesty and reserve, amounting diffidence, made 
him shrink from anything which savored self-exploitation. His rigid 
and unswervable integrity, and his dogged tenacity purpose, won 
for him the all with whom came contact. 

was married July 18th, 1888, Miss Nannie Mather, 
member one the best known families of. Louisiana. con- 
tracted influenza October, 1918, which, with subsequent complica- 
tions, his death 1st, 1918. His mother and 
his widow survive him. 

Mr. Bell Charter Member the Louisiana Engineering 
Society and was elected Member the American Society Civil 
Engineers March 7th, 
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FREDERICK BROOKS, Am. Soc. E.* 


Diep January 1919. 


Frederick Brooks, the son Francis and and Frances (Butler) 
Brooks, was born Boston, Mass., July 17th, 1848, and died 
that city, January 10th, 1919. 

Harvard the class 1868. college was distinguished for 


proficiency mathematics, success which naturally led him later 


enter the Massachusetts Institute Technology, where studied 
engineering from 1868 1870. After leaving the Institute entered 
the service and Sawyer, that time leading firm Civil 
Engineers Boston. 

1881 Mr. Brooks joined the staff the Mexican Central Rail- 
road, and for two years was engaged location the Tampico 
Division, where gained experience the running preliminary 
and location lines, which led further engagements similar work 
for other roads, notably for the Nashua and Lowell Railroad, with 
which road remained for three years. 

1890 Mr. Brooks entered the service the Boston Water-Works 
Assistant Engineer, and was assigned the South Framingham 
office, where remained for eight years, working many important 
problems connected with the maintenance and construction 
extensive system water supply. When this work ended returned 
his office Boston, and resumed his private practice. 

Fred. Brooks possessed keen literary sense which found expression 
the writing professional papers and the editing the Journal 
the Association Engineering Societies. His papers were for the 
most part connected with the proposed introduction the metric 
system, project which was much interested, but found time 
write “Mexican Notes,” December 19th, 1883, and “Sewage 
Disposal Medfield, Mass.,” July, 1888. 

The Association Engineering Societies was wide-spread move- 
ment among the local Engineering Societies for closer union 
with the publication papers. The idea originated with 
the Cleveland Society 1881, and was out successfully for 
many years, until the rapid growth the local societies rendered 
undesirable continue the joint publication. Mr. Brooks served ‘as 
editor the Journal from 1905 The duties were ‘arduous, 
but fulfilled them with ability and fidelity. 


His death was accompanied several tragic features. His health 


was already somewhat impaired, when was awakened during the 
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night December 13th, 1918, the smell smoke his room. 
After hasty examination found that the upper story the house 
was fire. that floor the housekeeper was sleeping. Without 
thought self, seized fire extinguisher and fought the fire close 
range had almost mastered the flames when the fire- 
men appeared and completed the work. Mr. Brook’s head, face, and 
hands were badly burned, and was carried the hospital, where 
lingered until January 10th, 1919, and then passed his long rest. 

Fred. Brooks will long remembered Boston, where was for 
many years interesting and prominent member the engineering 
fraternity. 

Mr. Brooks became member the Boston Society Civil Engi- 
neers 1874, and for the rest his life was deeply interested the 
growth and success that Society. was Librarian from 1878 
1881; Director from 1890 1894; Vice-President from 1902 1904; 
and was elected President 1904. 

Mr. Brooks was elected Junior the American Society Civil 
Engineers June 7th, 1876, and Member January 2d, 1884. 


WILLIAM JOSEPH HARDEE, Am. Soe. E.* 


Diep 1918. 


William Joseph Hardee was born March 27th, 1863, Brandon, 
Miss., which place his parents resided temporarily during part 
the time the Civil War. was the first ten sons born Thomas 
Sydenham Hardee, Savannah, Ga. (himself Civil Engineer high 
reputation), and Harriot Sophia Zacharie, New Orleans, La. 
was nephew General William Joseph Hardee the Confederate 
Army, and was named for that distinguished man. 

early childhood Mr. Hardee’s parents moved from Brandon 
New Orleans, and there received his preparatory schooling. After 
his professional education, his first work was with the old New Orleans 
and Railroad, later known the Texas Pacific. 1866 
became connected with the United States Engineering Department, 
Assistant Engineer, and for nearly fifteen years was engaged hydro- 
and work the Mississippi River from Vicksburg 
mouth, ineluding charge the location, construction, and main- 
tenance the great levee system that territory. 

1899 Mr. Hardee was elected City Engineer New Orleans, 
which position held until his death. his eighteen years 
City Engineer, New Orleans undertook and accomplished more con- 
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struction work than any other period its history, and many its 
prominent public works are monuments his skill and professional 
was under his administration and supervision that the great 
harbor project was started and completed, the chain old 
public school buildings replaced modern structures, the street paving 
throughout the city brought metropolitan standards, including 
municipal repair plant, and many the public parks and playgrounds 
Notable among these improvements the sea wall and park 
West End, which was designed and constructed under his direction. 

Capt. Hardee died after brief illness resulting from epidemical 
influenza. His life had been devoted his profession which 
had attained place distinction and national prominence. was 
veteran the Spanish-American War, having volunteered for service 
the outbreak those hostilities, and was commissioned President 
McKinley, Captain Company Third Regiment, Volunteer 
Engineers. 

Capt. Hardee was Member the Louisiana State Society 
Engineers, and the National Association City Engineers. 
was twice President the latter Association, and the time his 
death was Honorary Vice-President the organization. was 
elected Member the American Society Civil Engineers May 
6th, 1896, and was the oldest New Orleans member the Society. 


CHARLES JOHN AUGUSTUS MORRIS, Am. E.* 


Diep 28TH, 1918. 


Charles John Augustus Morris, the son Charles and Mary 
Ellen Morris (nee Lane), was born Brooklyn, Y., July 26th, 
1850. 

His early education was obtained public and private schools, his 
professional education and training. being acquired later under the 
tutorage his father, graduate Dublin University and prominent 
and experienced civil engineer and contractor, who, for many years, 
was one the leading pioneer civil engineers railway construction 
work the earlier days the Northwestern States. 

far can learned, the first important engineering work per- 
formed Charles John Augustus Morris consisted the survey 
and location, 1871, extension the St. Paul and Pacific Rail- 
road from point new occupied Barnesville, Minn., St. Vincent, 
the northern boundary the State. 1875 and 1876, Mr. Morris 
was similarly engaged surveys for the St. Paul and Railroad 
the western part Minnesota. 
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1878, was engaged Government work Rock Island, 
and, during 1879, was employed the United States Government 
Engineer’s office St. Paul, Minn., under Maj. Allen, the 
Corps Engineers. 1880, Mr. Morris had charge the construc- 
tion water-power for the Pillsbury “A” Mill, the Falls 
St. Anthony, Minneapolis, Minn. 

1881, was employed the St. Paul, Minneapolis Mani- 
toba Railway Company bridge, trackage, and other construction 
work, and 1882, 1883, and part 1884, made the surveys and 
located the present Stone Arch Bridge across the Mississippi River, 
for the Minneapolis Union Railway Company. During the construction 
this noteworthy bridge, was the Supervising Engineer charge, 
the Chief Engineer being the late Col. Smith, Am. E., 
the Great Northern Railway Company. During this period Mr. 
Morris was also charge the re-arrangement trackage for the 
new Union Station Minneapolis and the construction the buildings 
forming that station; remained the employ the Great Northern 
Railway Company until 1887. 

From 1888 1890, Mr. Morris was member the contracting 
firm McMullen and Morris, engaged heavy masonry work, particu- 
larly constructing large retaining walls St. Paul and Minneapolis 
connection with the lowering track grades. During this time, 
also had charge the work erecting the foundation piers for the 
High Bridge St. Paul. 

March 22d, 1888, was appointed Chief Engineer the St. 
Paul and Duluth Railway Company, and continued that position 
until June 15th, 1890, which time the property was taken over 
the Northern Pacific Railway Company. Mr. Morris then entered the 
construction field member the firm Frankman Brothers and 
Morris. 

During 1891 and 1892, was Chief Engineer the Minneapolis 
Western Railway Company, having charge, among other matters, 
the design, construction, and erection the steel railway bridge over 
the Mississippi River immediately below the Falls St. Anthony. 
During this period also acted Consulting Engineer for the North- 
western Fuel Company connection with the design and construction 
its coal dock substructure Superior, Wis. The firm Frankman 
Brothers and Morris also constructed the timber cribbing and timber 
coal bins Section No. the Northwestern Fuel Company’s 
Superior Dock No. Connor’s Point, well the timber cribbing 
for the Company’s Coal Dock No. St. Louis Bay, near Duluth. 

From September, 1895, January, 1898, Mr. Morris was engaged 
superintending the construction the St. Anthony Falls Water- 
power Company’s lower dam and power house, including hydro- 
electric development p., below the Falls St. Anthony. 
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From 1900 1904, was actively employed various engineering 
and construction works the head Lake particularly 
Duluth, Two Harbors, and Superior, Chief Engineer companies 
handling coal and iron ore, continuing that capacity until the 
Northwestern Fuel Company’s property was acquired the Pitts- 
burgh Coal Company. was under his and superintendence, 
that the first hydraulic dredge the Great Lakes was constructed 
and put operation. During this period designed and supervised 
the construction Dock No. Duluth, for the Pittsburgh Coal 
Company, with storage space 400 1000 ft. with forty stationary 
hoists. Later, this storage space was lengthened 1360 ft., and four 
movable hoists were added the equipment. 1906, the firm 
Frankman Brothers and Morris constructed the timber cribbing and 
anthracite storage building, 2000000 tons storage capacity, 
Section No. the Fuel Company’s Dock No. 
Superior, Wis. 

From July, 1907, June, 1908, Frankman Brothers and Morris was 
engaged the erection, for the Northern Pacific Railway Company, 
its Valley City, Dak., viaduct, which one the largest and 
heaviest viaducts the Northwest, being about ft. long and 150 ft. 
high, with double-track towers and substructures, the erection which 
covered the placing more than 000 tons steel. 

1907, Mr. Morris was also employed Consulting Engineer 
and had the construction Dock No. the Berwind Fuel 
Company Superior, Wis., and, about this period, was also 
engaged the construction additional dock facilities both 
Superior and Duluth. 

1909 became the senior partner the contracting firm 
Morris and Shepard (chariged 1912 Morris, Shepard and 
Dougherty), which firm was subsequently engaged various railway 
construction work for the Chicago, Milwaukee and St. Paul Railway 
Company, the Chicago, Burlington and Quincy Railway Company, and 
the Great Northern and Northern Pacific Railway Companies and, 
addition, dock construction work the head the Lakes. 

the time his death, the firm Morris and Dougherty (Mr. 
Shepard having retired) and the George Grant Construction Com- 


the contract with the Union Depot Company St. Paul, 


Minn., for the design and construction the new Union Station 
that city and the building the various adjacent yard systems con- 
nected therewith. 

Mr. Morris was married, December 31st, 1878, Cleveland, 
Ohio, Sarah Saunders, who survives him; other surviving relatives 
are two two sisters. 

was member the Civil Engineers Club St. Paul, Minn., 
Minnesota Club, St. Paul Athletic Club, University Club, and Town and 
Country Club, all the same city. 
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Mr. Morris was gentleman with whom was genuine pleasure 
and His ideals were always the highest 
character, and, equally friend business associate, was thor- 
oughly faithful, conscientious, and reliable, and was held high 
esteem employer and employee alike. was energetic and 
resourceful high degree, and his ability engineer, together 
with his pleasing and tactful personality, contributed largely insur- 
ing the his business life. 

Mr. Morris was elected Member the American Society Civil 
Engineers October 3d, 1883. 


JOHN HULL DECKER, Am. Soc. E.* 


Diep 10TH, 1918. 


John Hull Decker was born Sioux City, Iowa, September 
25th, 1878. The family moved Brooklyn, Y., where Mr. Decker 
attended the public schools, and was graduated from the Manual Train- 
ing High School 1898. During the summers 1895, 1896, and 1897 
was employed the shops the Thomson Meter Company, 
Brooklyn, assisting experiments water meters, and, 1898, 
took the study surveying the office Mr. Charles Crook, 
Brooklyn, and afterward with Mr. Williams, the same place, 
first, Rodman and then Instrumentman. January, 1900, 
entered the employ Richard Lamb, Am. New York 
City, and was responsible charge topographical surveys for electric 
railways, water mains, sewers, and road construction, and assisted 
the design and construction copper mining plant. 

Throughout 1901, Mr. Decker was with the Babcock and Wilcox 
Company, Bayonne, J., Draftsman water-tube boilers, 
Inspector the erection factory buildings, and Engineer, Inspector, 
and Surveyor switch-yard work. 

January, 1902, entered the employ the Atlantic City 
Sewerage Company, Atlantic City, J., Engineer construc- 
tion for three months and then Superintendent and Engineer 
the company, having responsible charge the design, construction, 
and maintenance the sewerage system, involving re-designing, en- 
larging, and reconstructing the system, comprising about miles 
pipe sewers. 

From January, 1906, until his death, Mr. Decker was Engineer 
and General Manager the Atlantic Construction and Supply Com- 
pany, Atlantic City, engaged general contracting, particularly 
sewerage highway construction, and 
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conerete work. His work Contractor the erection the new 
tric light power plant City attracted favorable attention. 
also built the new Somers Point-Longport Boulevard. Probably 
his most notable work, apart from that rebuilding the City 
sewerage system, was done connection with Chalkley Hatton, 
Am. Soe, E., the and construction the Atlantic 
City drainage canal. 

Mr. Decker was self-made man and engineer, well all over 
South Jersey and many other communities. was affable and 
whole-souled, and his friendship was valued. Although cut off the 
prime life, and time when the business for which had strug- 
gled had become well established, and with bright prospects ahead, 
left estate that will provide confortably for his widow and child. 

Mr. Decker was elected Junior the American Society Civil 
Engineers September 6th, 1904, and Associate Member Decem- 
ber 5th, 1906. 


CLARENCE FREDERICK EBERLY, Assoc. Am. Soc. 


DECEMBER 1918. 


Clarence Frederick Eberly was born Perrysburg, Ohio, No- 
vember 30th, 1882. received his early education the grade and 
high schools Perrysburg, and, his graduation from Ohio State 


June, 1906, entered the service the United States 


Government Junior Topographer the United. States Geological 
Survey; remained the Survey Service until November, 1912. 
During Mr. Eberly’s connection with that department had charge 
various work, including the mapping 225 sq. miles West 
Virginia, making surveys Idaho and Arizona, the making 
Seattle for the Alaska-Yukon and Pacific Exposition, 
besides considerable office work which was done the 

Mr. Eberly Survey Service November, 1912, help take 
charge the establishing geographical survey department for the 
Argentine Republic, but only spent one year Argentine, returning 

Mr. Eberly left the Survey again April, engage 
real estate and building proposition The Heffelbower 
Realty Company, Toledo, putting through 
this venture, joined the staff the Lucas County Surveyor, 
May, 1917, Senior Engineer, charge. highway surveys and 
construction, but, July, 1918, obtained leave absence order 


Memoir prepared Cecil Rood, Esq. 
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render what aid could the construction the Government 
air-nitrates plant, then building this work had charge 
the construction streets and highways, and, his untiring efforts 
and ability, rendered valuable service. left the nitrates plant 
September order that might able donate his services the 
Government .as Instructor Field Engineering the Toledo Univer- 
sity for the Student Army Training Corps, and was engaged this 
the time his death. While instructing his class was 
stricken with attack influenza which three days developed into 
pneumonia, from which died less than one week, December 
18th, 1918. 

was unmarried, and leaves, besides his father and mother, Mr. 
and Mrs. Eberly, Perrysburg, Ohio, two brothers: Somers 
Eberly, Toledo, and Capt. Karl Eberly, the American Expedi- 
tionary Forces France. 

Mr. Eberly was member Phenix Lodge, No. 123, M., 
member the Kappa Sigma Fraternity, and was elected Associate 


Member the American Society Civil Engineers September 
6th, 1910. 


RALPH RICHARDSON MARRIAN, Am. E.* 


Diep 17TH, 1918. 


Ralph Richardson Marrian was born Watertown, Y., March 
24th, 1890. received his early education the Watertown schools, 
and then attended Cornell University, from which was graduated 
with the degree Civil Engineer 1915. 

During the summer 1914 Mr. Marrian was Transitman the 
Engineering Department the New York Central Railroad, and, 
June, 1915, was employed Messrs. Hazen, Whipple and Fuller, 
New York City. While engaged, enlisted the Seventh New 
York Infantry, and, the summer and fall 1916, served with that 
regiment the Mexican border. the return the regiment, 
was discharged. 

When the United States entered the war, Mr. Marrian re-enlisted 
and received commission Second Lieutenant. After two months 
was assigned the 105th Engineers, then stationed Camp 
Sevier, Greenville, May, 1918, went overseas with that 


regiment, and soon afterward was promoted the rank First Lieu- 
tenant. 


Memoir prepared Woodford Patterson, Esq. 
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Lieut. Marrian was wounded October 17th, 1918, bursting 
shell while repairing roads under shell fire near Molain, northeast 
Bohain, France, order that artillery might follow infantry 
drive. shell burst near him and his men, killing two outright and 
wounding four besides himself. died soon after was carried 
the main dressing station, and was buried the Military Cemetery 
Montbrehain, where his company built fence around the grave and 
placed cross its head. 

Col. Joseph Hyde Pratt, commanding the 105th Engineers, 


his death his family, wrote that Lieut. Marrian had been 


doing splendid service, and added: “He was brave, conscientious, and 
good leader. had the confidence his men, and and they gave 
the best they had for their country.” 

Lieut. Marrian was elected Junior the American Society 
Civil Engineers April 18th, 1916. 
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PRESSURES PENSTOCKS 
CAUSED THE GRADUAL CLOSING 
TURBINE GATES* 


This paper shows how the rise pressure caused the gradual 
closing turbine gates may determined from Professor Joukovsky’s 
theory maximum water-hammer. solution the problem the 
trial-and-error method arithmetic integration first given, and 
then formulas are derived that cover any governor time and any rela- 
tion between governor stroke and gate movement. Two factors which 
affect the rise pressure are taken into consideration: (1) the elasticity 
water and the walls the penstock; and (2) the effect the net 
head the phenomena which occur during the closing the gates. 
Previous writers have submitted formulas which neglect one other 
these two factors, with the result that they not give correct 
results all cases. The limitations such formulas are determined 
the solution the problem herein submitted. 


This paper will not presented for discussion any meeting the Society, 
but written communications the subject are invited for subsequent publication 
Proceedings, and with the paper Transactions. 
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INTRODUCTION. 


The purpose this paper show how the excess pressure 
penstocks caused the gradual closing turbine gates may deter- 
mined from Professor Joukovsky’s theory water-hammer. will 
assumed that the theory pressure waves, their amplitudes, and speeds 
propagation, formulated him and proved his experiments, 
may accepted correct. 

the risk wearying the reader who familiar with Joukovsky’s 
work, necessary, connection with what follow, sum- 
marize briefly possible the principles demonstrated number 
years ago this distinguished Russian. For partial translation 
his work, the reader referred Miss Simin’s paper entitled 
which should examined carefully every student 
this subject. 

Joukovsky’s experiments, made 1908 Moscow, were confined 
the instantaneous stopping the flow water long pipes. 
his experiments was able prove the soundness his analytical 
determination the maximum rise pressure that would occur when 
the flow water pipe was suddenly arrested. The casual thinker 
first would imagine that—as force equal the product mass 
acceleration—an infinite pressure would produced pipe 
the water flowing were stopped instantaneously. second 
thought, would realize that neither the water column nor the walls 
the pipe are rigid, and therefore the pressure caused the shock 
stopping the flow suddenly relieved the slight compression the 
water and the expansion the walls the pipe. was the effect 
these two factors that was determined Professor Joukovsky. 
showed that the shock pressure transmitted along the column 
water the pipe waves similar sound waves; and that the shock 
pressure proportional the destroyed velocity flow and the 
speed propagation the pressure waves. This speed depends 
the compressibility water, the elasticity the materials the 
pipe, and the ratio the thickness the walls the pipe its 
diameter. other words, the speed the pressure wave known, 
the maximum pressure produced (called water-hammer) instantane- 


Proceedings, Am. Water Works Assoc., 1904, 341. 


| 
| 
| 


PRESSURES PENSTOCKS 175 


ously stopping water flowing pipe any velocity may calculated. 
Joukovsky’s formula for water-hammer is: 


where excess pressure, feet; 
velocity flow the pipe, feet per second; 
gravitational unit, feet per second per second; 
and velocity the pressure wave, feet per second, which 
determined the formula: 


where weight cubic foot water, pounds; 
gavitational unit, feet per second per second; 
modulus water, pounds per square inch; 
thickness pipe walls, inches; 
modulus elasticity material pipe walls, pounds 
per square inch. 


Joukovsky showed also that the shock pressure transmitted along 
the pipe with constant intensity and “at constant velocity, which seems 
independent the intensity the shock.” 


“The speed propagation the pressure wave remains the 
same, whether the shock caused arresting the flow column 
water moving pipe, suddenly changing the pressure the 
column water (flowing standing) any part and any other 
means.” 


“Tf the water column continues flowing, such flow exerts notice- 
able influence upon the shock pressure. pipe from which water 
flowing, the pressure wave reflected from the open end the pipe, 
the same way from reservoir with constant pressure.” 


“The phenomenon periodical vibration the shock pressure 
completely explained the reflection the pressure wave from the 
ends the pipe, e., from the gate and from the orgin [of the pipe].”* 

Pressure waves, after traveling the penstock the origin 
point relief and back the gate, are reflected and transmitted again 
over the same course, waves rarefaction sub-normal pressure. 


Quotations are from Miss Simin. 
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this manner pressure waves, alternately super-normal and sub-normal, 
travel and down the penstock until damped out friction. During 
the time taken the wave traverse its course from gate origin 
the pressure the gate remains its full value, either super-normal 
sub-normal, the case may be. 

Briefly stated, then, the premises are: that when water flowing 
pipe suddenly arrested, certain pressure waves, the characteristics 
which are known, are produced and propagated along the pipe 
constant speed and constant magnitude, and that the speed and magni- 
tude these waves may calculated for any given conditions. 


FUNDAMENTAL 


the writer’s intention apply herein this theory pressure 
waves the phenomena which occur when the gates turbine 
the end penstock are gradually The damping effect 
friction the pressure waves will neglected during the time 
closure. The variable velocity the pressure wave due the difference 
density the water the top and bottom the penstock will also 
neglected. For the sake simplicity, will assumed that the 
gate opening closed uniformly from full open shut governor 
which moves the gates uniform velocity from the beginning its 
stroke the end, and that the area gate opening directly propor- 
tional the amount gate movement. may stated here, paren- 
thetically, that the resulting formulas may modified, easily, suit 
any method gate closure, whether the speed closing and the rela- 
tion governor movement area gate opening uniform 
variable. 

When the gates turbine are closed velocity the 
water the penstock reduced zero and the pressure the pen- 
stock rises. frequently assumed that the reduction velocity 
takes place uniformly, but the rise pressure, which commences 
immediately after the gates begin move, increases the velocity 
discharge through the gate opening, and, during the early part the 
gate movement, tends diminish the rate which the flow the 
water retarded. This variable rate retardation, during the time 
the gates are being closed, has important bearing the resulting 
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determining the relation between the velocity flow and the pressure 
the penstock. This relation may expressed the equation: 


where velocity, feet per second, the water the 

penstock before shut down; 

and number representing the gate opening. The value 
best determined from the known value 
and H,, but, fact, the ratio the area 
the gate opening the area the penstock 
multiplied times the coefficient discharge 
the gate opening. 


any time during the closing the gates the relation between 
the gates are closed the time, 7’, and the time from the beginning 
the stroke any time before the end the stroke, the value 
(that is, the end the time, for uniform closing, would 


B,. During the time, the pressure the penstock has risen 


amount, h;, the net head, (that is, the end the 
time, would equal Therefore, the expression for the 
value (that the end the time, is: 


CALCULATION ARITHMETIC INTEGRATION. 


Before proceeding with the analytical determination will 
perhaps make the work clearer show first, numerical example, 
how may otained the trial-and-error method arithmetic 
integration. Assume that the gate, instead being moved con- 
tinuous uniform manner, closed series small instantaneous 
movements with slight pause between each movement. little 
movement the gate would destroy instantaneously small part, JV, 
the velocity, and, since this part the velocity destroyed 


instantaneously, the rise pressure, according Joukovsky, would 


When the movement has taken place, let 
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pause time, elapse before the next movement. Then 

these equations and Equation (4) numerical example may now 
solved, and the same time there will explained other interest- 
ing phenomena caused the closing the gates and the pressure 
waves produced thereby. The analytical work may then more readily 
understood. 

ft.; 


sec. (For convenience, has been chosen even 


multiple 


ft. per sec. (This value chosen simply because 
this example was worked out the writer for pipe 
tunnel and concreted in. The expansion the 
pipe walls, therefore, was neglected. For any con- 
dition, may obtained Equation (2)). 

Assume that the gates are closed successive instantaneous 
movements. The time elapsing between each movement would then 
0.0875 After the first these movements had taken place the 
gates would have been closed one-twenty-fourth their opening, and the 
number representing the gate opening would have been reduced one- 
twenty-fourth its value, that is, 0.038115. each 
the movements the value reduced the same amount, 
the gate motion assumed uniform. will not necessary, 
however, use more than the first three significant figures, and the 
work may done the slide-rule. this example the recovery 
the friction head the penstock will neglected. 

From the.foregoing may now written the first three columns 
Table and the first line Columns and The table may then 
completed follows: Assume trial reduction velocity, caused 
the initial instantaneous movement the gate, and set the figure down 
Column under the value and subtract from V,, placing 


of if 
. 
= 


PRESSURES PENSTOCKS 179 


TABLE 1.—By INTEGRATION. 


ft. per sec. Friction neglected. 


(2) (3) (4) (5) (6) (7) 
0.0000 0.91476 165.00 
0.08811 0.085 12.82 
0.03811 0.095 18.78 
0.1750 0.83854 191.10 11.570 26.10 
0.03811 0.10 14.50 
0.2625 0.80043 205.60 11.47 40.60 
0.08811 0.112 16.20 
0.3500 221.80 11.358 56.80 
0.03811 0.258 87.40 
0.4875 0.72421 11.10 69.56 
0.08811 0.29 42.10 
0.5250 0.68610 249.10 10.81 84.10 
0.80 48.50 
0.6125 0.64799 263.60 10.51 98.60 
0.08811 47.80 
0.7000 0.60988 279.00 10.18 114.00 
0.08811 0.48 62.80 
0.787 0.57177 291.14 9.75 126.14 
0.08811 0.47 68.20 
0.8750 0.58366 802.70 9.28 187.70 
0.08811 0.48 69.60 
0.9625 0.49555 8.80 
0.08811 0.58 76.80 
1.0500 0.45744 827.90 8.27 162.90 
0.03811 0.58 84.00 
0.41983 837.46 7.69 172.46 
0.03811 0.61 88.40 
0.88111 346.10 7.08 181.10 
0.08811 0.62 90.00 
1.8125 6.46 189,90 
0.67 97.10 
0.30489 361.60 5.79 196.60 
0.08811 0.68 98.60 
1,487 0.26678 366.60 201.64 
0.70 101.50 
0.08811 0.715 
0.19056 376.10 211.10 
0.780 106.00 
0.730 106.00 
0.11484 880.66 215.66 
0.08811 0.745 108.00 
1.9250 0.07623 882.70 1,490 217.70 
0.745 108.00 
2.0125 0.08812 881.90 0.745 216.90 
0.745 108.00 
0.0 0.0 216.70 


the difference immediately underneath. This trial figure 4V, and 
assumed destroyed instantaneously the first movement the 
therefore started the pipe. The product 145 set down 
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Column opposite 4V. Column recorded the algebraic sum 
the values 4h. Having obtained the figure Column 
added the net head, and the sum set down the next 
line lower Column The result must now checked, see that 
where 0.8766 and and have the values recorded 
their respective columns opposite the relation not satisfied, 
new trial value must chosen, and the operations repeated 
until check obtained. After trial, the initial value was 
found Proceeding this way, the rise pressure the 
end 0.35 sec. found 56.80 ft. This rise has taken place 
four successive jumps. 

this point becomes necessary trace the course the pressure 
wave started the penstock the initial movement the gate. 
This wave has velocity 4680 ft. per sec., and travels that rate 
toward the forebay origin the penstock; after arriving the 
origin reflected and returns the gate the same velocity. The 
distance from gate forebay and return 640 ft., that the pressure 
wave takes 0.35 sec. cover this distance. its arrival the gate 
reflected immediately wave sub-normal pressure, and com- 
mences its journey again from gate forebay and back. the 
instant the wave becomes sub-normal, however, the gate given one 
its instantaneous closing movements, causing further reduction 
the velocity the water flowing the penstock and the consequent 
rise pressure incident thereto. Thus, this instant, two factors 
have taken into consideration: the rise pressure caused the 
fifth little instantaneous movement the gate and the fall pressure 
caused the change from super-normal sub-normal the pressure 
wave produced the first initial movement the gate which 
occurred 0.35 sec. before. 

trial-and-error the velocity that has been destroyed the fifth 
movement the gate found 0.258 ft. per sec., and the result 
checked follows. 0.258 145, the magnitude the 
resulting pressure wave 37.4 ft., and this added 56.80 would make 
the total excess pressure existing equal 94.20 ft., were not for the 
fact that the initial wave has returned the gate and become sub- 
normal. The amount the initial wave, shown the second line 
Table 12.32, and since not only falls zero but passes below 
zero pressure equal amount, there must subtracted 


5 
7 
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twice 12.32 from 94.20, making the net éxcess pressure existing that 
instant 69.56 ft. Adding this the initial the 


Proceeding then before, and remembering that the pressure rise 
caused the sixth movement the gate reduced the fall sub- 
normal the wave produced the second movement the gate, and 
the pressure rise the seventh movement reduced the wave 
produced the third movement, and on, there may calculated 
the successive increments pressure. 

For convenience, the time required the pressure waves travel 
from the gate the origin the pipe and return the gate 
will called one interval. The interfering waves referred 
the foregoing paragraph are then always one interval apart. 

After the eighth movement the gate has taken place, found 
that the net excess pressure has reached 114.00 ft. the instant the 
ninth movement takes place must noted that the pressure wave 
produced the first movement the gate, which has traveled, during 
the first interval, from the gate the origin and back wave 
super-normal pressure, and during the second interval over the same 
course wave sub-normal pressure, has now returned the gate 
and, again becoming super-normal, again reflected and commences 
its journey from gate origin and back. Thus, the ninth move- 
ment the gate, there must taken into consideration the pressure 
wave caused the instantaneous destruction the velocity that 
instant, the sub-normal wave due the fifth movement, and the super- 
normal wave due the first movement. After adding the excess 
pressure existing the end the eighth movement, the rise pres- 
sure caused the ninth movement, there must subtracted twice the 
pressure caused the fifth movement, and there must added twice 
the pressure caused the first movement, or, other words, there 
subtracted twice the difference between the fifth and first waves. 

thus keeping mind the position the wave propagated 
each movement the gate, Table may completed, and the resulting 
maximum rise pressure found 217.70 ft. 

Fig. series graphical diagrams showing the magnitude 
the pressure waves caused the successive instantaneous movements 
the gate. separate diagram drawn for each movement, pres- 
sure being represented the ordinates and time the abscissas 
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The change from super-normal sub-normal and vice versa shown 
the end each interval time. Fig. the excess pressure-time 
curve plotted from the figures Column Table or, what amounts 
the same thing, from the algebraic sum the pressure waves shown 
Fig. 

Table shows the method determining the results when the 
recovery friction the penstock included, example being 
selected where the friction head appreciable quantity. The 


TABLE 2.—By INTEGRATION. 
647 ft. per sec. Friction head ft. 


(2) (3) (4) (5) (6) (7) (8) (9) 

0.155 17.5 

0:29 

0.28 81.7 

0:38 

0:87 41.8 

47.5 

59.8 

0.60 67.8 

81.8 

94.8 

0.92 104.0 

0.97 109.5 

121.0 

180.0 

1:38 150.1 


gate motion. 
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11,75 ft. per sec. 


Y= 
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GRAMS OF PRESSURE WAVES 


PLOTTED FROM ARITHMETI 
INTEGRATION IN TABLE 1 
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RISE 
DIA 


q 
int 


184 PRESSURES PENSTOCKS 


operations are almost identical with those just described, Columns 
and avoid reference the foregoing, however, the formation 
Table will described from the beginning. the first line, 
opposite 0.4241, set down Columns and the known values 
and (friction head). Next, assume trial reduction 
velocity, caused the initial instantaneous movement the gate, 
and set the figures down Column under the value V,, and 


RISE PRESSURE PENSTOCKS 
DUE GATE CLOSURE. 
PRESSURE AND VELOCITY TIME CURVES, 
PLOTTED FROM ARITHMETIC INTEGRATION 

ft. per see. 
a=4680 ft. per sec. 
Friction Neglected. 


Rise Pressure, Feet, 


subtract from V,, placing the difference immediately underneath. 
This trial figure and assumed destroyed instantaneously 
the first movement the gate. pressure wave, magni- 

(4V)a 3647 
Column the total friction head, due the velocity shown Column 
set down, and, Column the friction head recovered each 
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operation shown. For convenience, may made equal 
which coefficient obtained from the known values the begin- 
ning. the example, Column shows the sum the 
opposite items Columns and Having obtained the figure 
Column: added the net head, and the sum set 
down the next lower line Column The result must now 
are the values opposite. the relation not satisfied, new trial 
value must chosen, and the operations repeated until check 
obtained. After trial, the initial value was found 0.155. 
The operations for obtaining the figures the third line are not quite 
the same those just described, because, after assuming the next trial 
value and multiplying 113, must remembered that 
the resulting pressure the reduced the return the first 
wave, which has traveled the forebay and back, and now changes 
sub-normal and repeats the journey. The time which the gate 
given its second movement has been selected purposely coincide 
with the return the first wave. The item opposite Interval 
Column therefore, the difference between the first two figures 
Column The other operations are similar those already described, 
and the resulting figures Columns and are checked similarly 
with the value 0.4084. The succeeding lines are filled the 
same process, always keeping mind the return the preceding waves, 
and whether they change sub-normal super-normal. little 
study will disclose the fact that the figure the second line Column 
may obtained subtracting the figure the first line Column 
from the figure the second line Column Similarly, the figure 
the third line Column may obtained subtracting the figure 
the second line Column from the figure the third line 
Column and on. 

this point interesting repeat the trial-and-error work for 
the foregoing example worked out Table but using only 
instantaneous movements the gate instead 24. The results are 
shown Table and the pressure-time curve dotted lines Fig. 
From these will noted that the total rise pressure the same 
that obtained the calculations for movements, and, moreover, 
the resulting pressure the end each interval the same both 
Although six movements the gate, one movement each 
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TABLE 3.—By INTEGRATION. 
For Data, see Table 


(1) (2) (4) (5) (6) (7) 
0.392 56.8 
1 0.35 0.762 221.8 11.358 56.8 
1.178 171.0 
0.7 0.608 279.2 10.18 114.2 
1.91 277.0 
8 1.05 0.457 $27.8 8.27 162.8 
2.48 860.0 
4 1.40 0.304 362.20 5.79 197.2 
2.825 410.0 
0.1525 2.965 212.8 
2.965 480.0 
2.10 0.0 0.00 


interval time, are sufficient determine the pressure rise the 
end each interval, requires the larger number movements 
obtain intermediate points the pressure-time curve. still 
greater number movements taken, the increments pressure 
rise become smaller, and, the limit, the stepped diagrams similar 
Fig. would become series smooth curves from the beginning 
the end each interval. The diagram, however, would not necessarily 
form smooth curve from the beginning the end the closing time, 
because cusps changes curvature the end each interval 
result from the action the pressure waves changing that instant 
from super-normal sub-normal vice-versa. When the duration 
closure short, the change curvature the diagram the end 
each interval frequently very apparent; but, when the duration 
closure long, the changes curvature many cases cannot 
detected the eye. These changes curvature the end the 
intervals make difficult formulate the integration which can 
easily performed the trial-and-error work already explained. 

possible, however; obtain series equations, one for each 
interval the closing time, that constitute direct mathematical solu- 
tion the problem, without recourse trial-and-error methods. The 
foregoing example has been explained order that the analytical work 
may more easily understood, and ordér that the method tracing 
the course the pressure waves and keeping track their periodic 
changes kept clearly mind. More particularly, should 
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borne mind that formula may written for the pres- 

sure rise the first interval, using only the known quantities existing 

before the shut-down, the formulas for the pressure rise any succeed- 
ing interval will involve, one the known quantities, the value 
the pressure rise the end the preceding interval. thus becomes 
necessary, when the pressure rise any time during, 
the end of, the closing the gate, obtain first the amount the 
pressure rise the end each preceding interval. Moreover, 
desired determine the pressure rise any time between the begin- 
ning and end any interval—that is, any fractional part 
interval—not only necessary determine the pressure rise the 
end each preceding interval, but also the pressure rise the same 
fractional part each preceding interval. This also applies deter- 
mining pressure-time curve when the duration closure 
not exactly whole number intervals. 


NoMENCLATURE. 
velocity pressure wave, feet per second 
acceleration due gravity, feet per second 


per second 


governor time, seconds, total duration 
T,, time the end the 2d, 3d, .... nth in- 
terval 
any time during the Ist, 2d, 3d, .... nth in- 
terval 
number intervals; the final interval 
the time, need not complete 
normal net head, feet 
the end the 2d, 3d, .... nth inter- 
time during the 2d, 3d, ....nth interval, 
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initial velocity, feet per second, the water 

the penstock before shut-down. 
velocity, feet per second, the water the 
penstock the end the Ist, 2d, nth 

interval 

velocity, feet per second, the water the 
penstock any time, ts, .... during 

the Ist, 2d, 3d, .... nth interval 


number representing the gate opening 


2 
Time always measured from the beginning the gate 
movement. Thus, the time, the time from the beginning the 
stroke some time between the first and third intervals. The suc- 
Derivation Formulas with Friction 
formula for water-hammer, already stated Equation (1), is: 
h= 
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the beginning the closing time, already stated (3), 


For the first interval 
h 
0 


where pressure rise any time, during interval, 
and velocity the time, during the first interval. 
Integrating, then 


Since must proportional the gate opening multiplied the 
square root the head, then, for uniform gate motion 


Substituting this value the for the latter be- 
comes: 


For simplicity, substitute the symbol, place and the 


For the second interval, examination Table will show that 
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Where pressure rise any time, ¢,, during the second interval, 
the end the first interval; 
pressure rise the end the first interval; 
velocity the time, which must exactly one interval 
before the time, 


2 
Again, since must proportional the gate opening multiplied 


the square root the head, then, for uniform gate motion: 
\ 
Substituting this value the equation for the becomes 
2 


similar manner, the value any time any interval, may- 
found. 

Second: Derivation Formulas with Friction the 
foregoing analysis account has been taken the effect frictional 
losses head the penstock. the velocity the penstock 
gradually destroyed, the friction head gradually recovered and 
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added the net head, producing discharge through the turbine gates. 
any penstock the total frictional losses may assumed pro- 
portional the square the velocity flow, and may represented 
velocity, The velocity head recovered any time the first 
-interval, therefore, V,? This head must then added 
the sum determining the relation between velocity, 
gate opening, and head, given Equation (6). 


ty 2 2 


Solving, and multiplying numerator and denominator 


Inserting this value Equation (5) for 


Solving for the same manner that used obtaining Equation 
1 


(7), and substituting place V,, and place 
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similar manner, the equation for obtained adding 
under the root sign Equation (9) and inserting the resulting 
value Equation ($). Without performing the operations, which 


are similar the above, the result may written down once. 


2 
Similarly, the value any time any interval, may found. 
When the gate motion not uniform, the value has made 


2 2 


cient, which may determined plotting the curve gate opening 


atime base. For uniform motion, the curve would straight line, the 


ordinate which, any time, B,. For any other than 


uniform motion, the ordinates the straight line would multiplied 
the constant variable, which, the motion varied regular 
manner, might sometimes expressed terms either graphically 
analytically, from the known relation between the governor move- 
ments and the gate opening. the motion were not regular, graphical 
solution only could obtained. 

Tables and show the values obtained using the formulas 
the examples worked out arithmetic integration Tables 
and 

should noted here, way caution, that, calculating the 
value the two terms inside the larger brackets the foregoing 
formulas are frequently large and their difference small make 
necessary perform the work logarithms. The correct result 
cannot obtained such cases using ordinary 10-in. slide-rule. 
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TABLE 4.—By Formutas. 


Data: ft. ft. per ft. sec. 
ft. per sec. Friction neglected. 


(2) (3) (4) 


0.5718 125.78 9.7505 
0.5387 138.05 9.2909 
234 0.4956 8.8005 
0.4574 162.42 8.2766 
0.4198 171.97 

181.10 
334 189.48 6.4574 
5.7994 
202.49 5.1146 
0.2287 4.4118 
0.1906 8.6959 
2.9680 
0.1148 215.75 2.2808 
0.0762 216.71 1.4887 
0.0881 0.7446 
0.0 0.0 


now interesting and instructive compare the results given 
the foregoing formulas with those given other formulas which 
have been proposed determine the rise pressure caused gradually 
stopping the flow water pipes. For this purpose Fig. has been 
prepared. There are three such fundamentally different formulas 


The was unable obtain English translation Mr. paper, 
but his formula commonly given follows: 


acceleration due gravity, feet per second per second. 


Am. Soc. E., Vol. LXXIX, pp. 238, 242. Mr. 


Warren’s 
formula is: 
where the pressure wave, and the other symbols 


have the same significance this paper. 


0.9148 0.0 
0.8766 11.6664 
0.8385 25.58 11.5740 
0.8004 40.41 11.4718 
56.96 
0.7242 69.94 11.1004 
0.6861 83.72 10.8205 
0.6480 98.31 10.5149 
| 
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TABLE 5.—By 
Data: ft. ft. per sec. ft. 
69.5 sec. 647 ft. per sec. Friction head, ft. 
Non-uniform Gate Motion. 


(1) (2) (3) (4) 
Interval. Rise pressure. Velocity. 
0 0.4241 0. 15.0550 
0.4168 18.68 14.9040 
0.4084 20.42 14.6137 
0.3995 25.04 14.3210 
0.3895 80.74 18.9931 
0.3784 
0.3657 44.12 13.2063 
52.07 12.7250 
0.3354 59.96 12,1854 
0.3180 11.5898 
0.2991 76.53 10.9388 
0.2781 87.85 10.2097 
0.2544 99.30 
13 0.2285 110.13 8.4551 
14 0.2009 118.88 7.4606 
15 0.1719 128.15 6.4024 
16 0.1411 136.68 5.2746 
17 0.1083 146.75 4.0599 
0.0725 2.7301 
0.0363 
0.0 159.21 


Assoc. Am. Soc. E., and Vensano,* Am. 
The formula gives the maximum excess pressure 
caused stopping the flow column water, assumed 
incompressible fluid, moving inextensible pipe, and neglecting the 


Transuctions, Am. Soc. E., Vol. LXXIX, pp. and Vol. LXXXII, 
185. Mr. Vensano’s formula is: 

with the limitation that can never greater than 


Transactions, Am. Soc. E., Vol. LXXIX, pp. Mr. Johnson’s 
formula is: 
where 


and which the net head feet, and the other 
symbols have the same significance this paper. 


“Water Hammer Hydraulic Pipe Gibson. Mr. Gibson’s 
formula is: (In order prevent confusion with the foregoing, some changes have 
been made the nomenclature) 


where pressure, pounds per square foot, behind the valve the 
instant when closure complete, and therefore when 

maximum effective area valve opening, square feet; 

weight cubic foot water; 


and the other symbols have the same significance this paper. 
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Uhl,* Am. Soc. E., have each presented similar formula, with 
different nomenclature and somewhat differently arranged, but all give 
the same result Allievi’s formula. Mr. Johnson has also presented 
method determining the pressure-time curve from the 


Same and Mr. Gibson has shown how friction may 


taken into account successive 

The limitations the Allievi formula are well known these 
authors, they specifically refer them; they are known, also, 
doubt, many others who use that formula, because readily seen 
that, for zero duration closure, the formula gives infinite pressure 
rise, and this cannot because the finite value maximum water- 
hammer, for instantaneous closure, has been proved Professor 
Joukovsky. formula takes into account the effect the net 
head the phenomena that occur during closure. Fig. there 
are shown dotted lines series Allievi curves for various heads, 
and, for the data assumed, these show the maximum rises pressure 
ordinates, and durations closure abscissas. For convenience, 
the time abscissas have been marked off intervals, instead seconds. 
The curves, will noted, become very steep the duration 
closure becomes short, and, the limit, appear approach infinity 
the duration closure approaches zero. For low heads Joukovsky’s 
limit maximum water-hammer passed these curves points 
relatively long duration gate closure. Fig. similar series 


Transactions, Am. Soc. Mech. Engrs., Paper No. 1354. Uhl’s formula is: 


which the symbols have the same significance this paper. 


Transactions, Am. Soc. E., Vol. LXXIX, pp. Mr. Johnson’s 
formulas, solved indicated his discussion, are: 


j 
he 
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1 
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curves for various heads has been plotted from the result obtained 
using the writer’s formulas, and these are shown full lines. 
will noted that these curves show maximum water-hammer for any 


duration closure from zero one interval and, the dura- 


tion closure becomes longer, the resulting rise pressure finally 
approaches, within certain limits, the value shown the Allievi curve. 
For low heads and short durations closure, the Allievi curves 
generally show higher values pressure rise than the writer’s; but, 
for high heads and short durations closure, they show lower values 
pressure rise. This interesting fact will referred later when 
discussing the pressure-time curves. 

The formulas Messrs. Warren and Vensano not include the 
net head factor, and, therefore, each may represented, shown 
Fig. single curve for all heads. Although these two formulas 
are objectionable, because they neglect the influence the net head, 
evident, from the position the curves representing them 
Fig. that under certain conditions they will give, least 
approximately, correct results. These conditions will referred 
later when discussing the pressure-time curves, but interesting 
note here that Mr. Warren’s formula gives approximately the correct 
results when the net head such that the excess pressure will 
minimum for any given duration closure. Mr. Vensano’s formula 
gives approximately the result when the net head very high 
with respect the velocity destroyed. 

Fig. has been drawn show the manner which the rise 
pressure varies with the net head. The results shown the curves 
Fig. are plotted for given duration closure, ordinates repre- 
senting excess pressure, but abscissas representing net head 
thus seen that, for given duration closure, the excess pressure 
becomes less the head increases, until certain value the 
minimum rise pressure reached, and, continues increase, 
the rise pressure also increases until reaches final value, when 
infinite. the example shown Fig. only 820 ft., and 
this length would represent the limit gravity head. The curves, 
however, have been extended for higher heads, the assumption, 
course, that the head produced applied pressure. The correspond- 
ing curves obtained from the results the Allievi, Warren, and 
Vensano formulas are also clearly shown Fig. 
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The pressure-time curves, Figs. and show clearly the changes 


pressure that take place during the closure the gates under various 
typical conditions. curves obtained from the 


Vensa no 


mth 
ctzake until about tht 6th 
int rval the two curves 


RISE OF PRESSURE IN PENSTOCKS 
DUE TO GATE CLOSURE, 
PRESSURE AND VELOCITY CURVES 
DURING CLOSURE 


ft. per sec, 
Ho= ft. 

ft. per sec, 
T =8 Intervals 


Time, Intervals 


formulas Allievi, Warren, and Vensano have shown these 
figures for the purpose comparison with those the writer, and 
order that the various results may studied and explained. some 
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Rise Pressure, Feet 


DURING CLOSURES FOR VARIOUS 
VELOCITIES DESTROYED 


4680 ft. per sec. 
T = 2 Intervals F 


Time, Intervals 
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cases velocity-time curves have also been drawn, order show the 
variable rate retardation caused uniform gate closure. 

will noted first that Mr. Johnson’s pressure-time curve, 
based Allievi’s formula, indeed Allievi’s formula itself, gives 
the maximum pressure rise always the end the closing time. Mr. 
Warren’s curve shows the excess pressure rising uniformly maxi- 
mum the end the first interval and then remaining constant until 

110 


100 ia FOR VARIOUS HEADS 
L= 820 ft. 


@ == 4680 ft. per sec. 


Rise Pressure, Feet. 


Time. Intervals 


the end the closing time. Mr. Vensano’s curve shows the excess 
pressure rising uniformly maximum the end the first interval, 
falling uniformly zero the end the second interval, and 
repeating this vibration until the end the closing time. The writer’s 
pressure-time curves may similar any one these three, depending 
the duration closure and the net head acting the orifice, 
both these factors. 


90 at 3 Intervals 
— 


Percentage Gate Opening. 


Percentage Gate Opening. 
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DIAGRAM SHOWING GATE MOTION FOR VARIOUS HEADS 
REQUIRED PRODUCE THE RISE PRESSURE 
GIVEN VENSANO’S FORMULA 
@.= 4680 ft. per sec. 


Time, Intervals 


DIAGRAM SHOWING GATE MOTION FOR VARIOUS HEADS 
REQUIRED PRODUCE THE RISE PRESSURE 
GIVEN FORMULA 

820 ft. 
Vo= ft. per sec, 


Time, Intervals 
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Commencing with Fig. seen that thé pressure-time curve, 
under the conditions stated, almost identical with that given 
Mr. Johnson, far can detected the eye. careful 


the writer’s formula, however, will reveal the fact that 


the pressure-time curve obtained from not continuous, but made 
series curves, each being one interval long, and cusps 
changes curvature occur the end each interval. Under other 
conditions, the cusps are plainly visible, as, for example, Figs. and 
For any finite conditions, these cusps, theoretically, not disappear, 
that say, the tangent the end one interval never exactly 
equals the tangent the beginning the next interval. Furthermore, 
the slope the beginning the writer’s curve never exactly the 
same the slope the Johnson curve. For all practical purposes, 
however, the pressure-time curves shown Fig. (and numerous 
other curves for similar conditions) are almost identical, and the maxi- 
mum pressure rise occurs both them the end 
This interesting because the two theories from which the respective 
formulas are derived are totally different. When the conditions are 
such produce practically identical pressure-time curves similar 
the foregoing, indicates that the effect the compressibility water, 
the elasticity the pipe walls, and the resulting harmonic vibrations 
the water column may neglected, and such cases the 
tions, which the Allievi formula has been based, are practically 
sufficient. 

The results obtained from the Warren and Vensano curves are 
much variance with the foregoing, indicated in.Fig. and the 
writer the opinion that neither these formulas can apply for all 
values H,, and, only under certain conditions, which will men- 
tioned later, are they approximately correct. 

shown Fig. the maximum pressure rise given the writer’s 
formulas, would expected, nearly always less than that given 
the Allievi formula when the duration closure short and when 


the ratio head velocity destroyed, small. When the ratio 


head velocity destroyed large, the reverse the case, and, when 
becomes infinitely large, the writer’s formulas egree with that 
Mr. Vensano and give results twice great Allievi’s formula 
for any finite duration closure greater than one interval. Even 
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when the values maximum pressure-rise, given the Allievi 
formula, are close agreement with those the writer, both for 
short and long durations closure, the respective shapes the pres- 
sure-time curves may different. Figs. and show clearly the 
characteristics the pressure-time curves number typical 
cases, and close study them, together with Fig. will make clear 
the relation that exists between the rise pressure and the net head 
for any velocity destroyed. shapes the pressure waves that 
continue after the gates have been closed, until damped out friction, 
are also indicated Figs. and 

Referring now Fig. will noted that the particular case 
when Mr. Warren’s formula gives approximately correct results when 
the head such that the rise pressure due gate closure 
minimum for the particular velocity destroyed. This occurs when 

Fig. shows, also, the shapes the pressure-time curves for various 
heads, and indicates the variation time when the maximum pressure 
occurs during closure. 

The foregoing examples, except Tables and have all been calcu- 
lated for uniform gate motion. the writer’s formulas may applied 
for any variable rate gate motion, interesting determine the 
nature the gate motion for various heads that would required 
produce diagrams similar those proposed Messrs. Warren and 
Vensano. diagram the shape proposed Mr. Warren may 
produced the simple expedient increasing the speed gate travel 
the end the first interval double the rate its motion during 
the first. interval and maintaining this double rate until the end 
the stroke. Such operation, though giving the same shape the 
pressure-time diagram, will not, course, give the same rise pressure 
for the same duration uniform closure, but the latter given 
gate motion similar that shown Fig. pressure-time 
diagram the same shape Mr. Vensano’s desired for low head, 
very complicated gate motion would required, such, for example, 
that shown Fig. similar manner, the gate motion required 
produce any suggested form pressure-time curve may deter- 
mined. 
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The manner which excess pressures from gate origin has 
been explained Miss Simin’s translation Professor Joukovsky’s 
paper, although therein worked out the erroneous assumption 
uniform retardation the velocity the water flowing the pipe. 

Kruse, Assoc. Am. Soe. E., who was associated with the 
writer the time this paper was first written, has made original 
study the variation excess pressure from gate origin, based 
the writer’s application Joukovsky’s theory slow-closing gates. 
The results this study, which will appear discussion, together 
with other comments from him, prove that when the duration 


uniform closure less than the maximum pressure exerted along 
the pipe point where the distance the origin equal 
From that point the origin the pressure reduces uniformly zero. 


When the duration uniform closure equal to, greater than, 


the maximum rise pressure occurs the gate, and from there the 
forebay origin reduces zero, uniformly along the length the 
pipe. 

PRESSURE. 

Professor Joukovsky’s theory pressure waves applies also the 
fall pressure produced opening valve gate the end 
pipe line, and the application his theory the case when valve 
gradually opened may made similar manner the foregoing. 
obvious, course, that the fall pressure caused opening 
valve certain time not precisely the same the rise pres- 
sure caused closing the valve the same time, because the rate 
acceleration cannot the same the rate retardation. would 
lengthen this paper unduly, however, more than state here that 
the formulas for fall pressure may obtained similar manner 
those given herein, the principles being the same both cases. 


RESULTS. 


The writer has not yet had testing the formulas 
presented this paper experiments, show, not only the correctness 
the values maximum pressure rise, but also the shapes the 
pressure-time curves under various conditions. expected, however, 
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that opportunity doing may possibly occur the not too 
distant future. the meantime this paper presented the hope 
that will receive criticism confirmation from those interested 
the subject. 

The experimental results obtained Mr. Vensano, and presented 
his paper entitled “Pulsations Pipe Lines”, give some striking 
confirmation the correctness the writer’s formulas, not only 
regards the maximum pressure rise, but also indicating the resem- 
blance between the and observed pressure-time curves, both 
before and after the gate was completely closed, and various points 
along the pipe line, well the gate.* These, however, were 
carried out under very high head (1260 ft.), and could hardly 
accepted general proof. 

The writer also proposes show how the pressure-time diagram 
may used determine the velocity flow pipe, for the purpose 
measuring the rate discharge previous the closing the gate. 
This will made the subject another paper written 
future time. 

conclusion, the writer desires accord credit Mr. Kruse 
for the valuable help has given the preparation this paper, 
Mr. Hearn for the work preparing Figs. and and Mr. 
Johnson for the many helpful suggestions has kindly made. 


*See discussion Norman Gibson Am. Soc. E., Vol 
236. 
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THE NATIONAL RAILROAD QUESTION TO-DAY. 
Discussion.* 


timely, and contains many interesting and valuable suggestions. 
Dissertations this sort will assist greatly securing economically 
sane and sound solution this problem, which affects our industrial 
organization vitally. 

the author states, investments railway securities should 
protected, but they should also removed from the realm specula- 
tion and manipulation. Investments railroads should nearly 
stable those National banks and Government bonds, the 
conditions controlling them were properly adjusted. Such adjust- 
ment, order adequate, must based correct conception 
the relative interests the railway corporations, their employees, 
and the public, and the physical conditions affecting the operation 
the railroad lines. For example, the author mentions the necessity 
controlling unproductive expenditures, such grade-crossing elim- 
ination. Based equitably economic distribution benefits, all 
such expenditures grade-crossing elimination, beautification station 
buildings and grounds, should borne largely the public 
instead the railroads, for the benefits accrue the public rather 
than the railroads their patrons, and the burden should placed 
where the benefits are received. the benefits beautified stations 
and grounds accrue the local public, their cost should assessed 
against them rather than against the railway corporation against the 
traveling public through increased rates. 

Moreover, such distribution expense, addition decreasing 


operating costs, would tend correct abuses which are frequent 
Discussion the paper Francis Lee Stuart, Am. Soc. continued 
from March, 1919, Proceedings. 
Lawrence, Kans. 
Received the Secretary, March 1919. 
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for municipality would think twice with regard the 
necessity grade-crossing elimination track elevation before passing 
ordinance requiring such work, had pay the bill. 

This theme joint responsibilities and benefits leads considera- 
tion the entire railway question such basis, with view 
ascertaining the proper reconstruction programme may pertain 
the railroads. 

the reorganization the railroads, obviously, the aim should 
eliminate the evils the previous régime controlled private 
ownership under quasi-competitive conditions, retain its good features, 
and add such further provisions will render the railways better 
adapted the needs the nation. The outstanding general defects 
that existed our railway administration previous the leasing 
the lines the Government are: 


1.—Stock watering and other phases unsound finance; 

2.—Lack stability railway 

and waste through lack co-operation due 
competitive 

conflicting, and ineffective control State and 
Federal authority 

5.—Disregard the rights the public matters pertaining 
service and labor controversies. 


The meritorious features private operation have been demon- 
strated be: 


and efficiency operation resulting from placing 
actual responsibility the operating officers, rather than having 
them act merely agents for extraneous bureau; 

2.—The initiative that results from local 

3.—The gain derived from direct dealing and the absence red 
tape that seems inevitable concomitant governmental 
administration 

4.—The freedom from harmful interference administration due 
the influences commonly designated “politics.” 


addition avoiding the evils and retaining the advantages 
private operation and ownership listed above, the purpose any new 
measures should to: 


more complete realization the unity interests 
among railway companies, their employees, and the public; 

2.—Give adequate Federal control over rates and financial policies; 

3.—Adjust the railway systems and groupings the basis 
optimum service the nation entity meeting its trans- 
portation requirements, making provision for pooling and direct 
routing traffic. 
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far, the only solutions the railroad problem commonly advo- 
cated are complete return and operation after 
the expiration the Government lease, the one hand, ownership 
operation the Federal Government, the other. Inasmuch 
either these arrangements admittedly open serious objection, 
may wise cast about for another scheme, with view obviating 
the defects and securing the desirable features both. There 
law reason compelling one these plans adopted toto 
exclusive the other. Certain situations have arisen the railroad 
world within the past few years that may suggest general scheme for 
the solution the difficulty, final adjustments would 
doubtless have made time might reveal the need. 

The experiences under the past mode administration and under 
present Governmental operation, well some other experiments that 
have been tried the field railway transportation, seem indicate 
that the plan which most likely secure the objectives mentioned 
above median course between private ownership, the one hand, 
and Government ownership the other, plan that would bring 
together into partnership the parties involved, and harmonize and 
unify their interests. The principles underlying such partnership 
are suggestive; hence, outline the main features may con- 
sidered with profit. 

the first place, the railways would serve the needs the country 
most effectively they were organized permanently comprehensive 
manner, designed meet the transportation requirements the 
whole nation entity. state development has now been 
reached which the centers population are fixed, the character 
and location the main fields industry are determined, and, conse- 
quently, the transportation requirements the future may reck- 
oned chiefly normal growth and development along the lines 
already established. time, therefore, that comprehensive trans- 
portation system designed meet the conditions they exist now 
and may predicted with reasonable certainty for the future. 
effort all the more opportune this time, when the railway situation 
made over, when, sense, “the cloth uncut”, for now 
the railways can regrouped boldly according the economic require- 
ments the country, unhampered any existing artificial financial 
alliances. The leasing and operating the railroads the Government 
has given new point departure and opportunity for com- 
paratively fresh start formulating railroad policy, and advantage 
should taken this fact plan boldly and without prejudice for 
fitting the railway transportation the and industrial situa- 
tion. 

order secure the advantages direct routing and pooling 
equipment and similar methods operation which the present régime 
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has demonstrated advantageous, the railways should grouped 


permanently into regional systems and incorporated under holding 


companies. Such regional systems should follow the natural traffic 
groupings, instead artificial and arbitrary regional assignments 
made the Director General, even those the Interstate Com- 
merce Commission. Such plan, course, would based 
thorough statistical study the natural traffic routes, and would 
necessitate carefully studied classification roads into trunk lines 
main arteries, subsidiary lines, and feeders, with view con- 
struction, maintenance, and operation such. 

The major financial policies such large companies just sug- 
gested could best regulated the Federal Government holding 
controlling share the stock. Under such arrangement, stock 
watering other fraudulent procedure could carried out without 
Government sanction, and hence action the Government could 
secured before the harm was done. One the defects inherent the 
previous methods governmental control has been that the nefarious 
schemes stock manipulation were completed and the damage 
securities was done before the Government was aware what was 
happening, and before the governmental machinery could got into 
motion prevent it. The result has been that was case 
the barn door after the horse was stolen.” were enacted 
which illegalized repetition, but did not prevent similar thing 
from being done different way. With the Federal Government 
holding controlling interest the stock, however, would neces- 
sarily apprised any contemplated action this sort. 

ready means stabilizing railway securities under such 
organization would issue the Government’s stock 
junior the privately owned stock, making the first meet assess- 
ments and the last receive dividends. Perhaps the Government 
might hold practically all the common stock. Such preferential 
payment plan would establish railway securities firm basis without 
the necessity guaranteeing returns private investment the 
Government. Making the stock owned the Government junior 
the privately owned stock would work injustice the Government 
(provided, that the limits preference were equitably 
adjusted), for the Government, social community, would receive 
benefits other ways than returns stock, viz., reliable trans- 
portation, diminished fluctuation industry, wider range industrial 
and activity, increased land values, ete. The information obtained 
the Division Valuation the Interstate Commerce Commission 
would service such reorganization. board directors, 
under such arrangement, might properly composed repre- 


sentatives the Government, representatives labor, and representa- 
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tives private capital. Beyond the board directors, the operation 
the lines should'be entirely under private control. 

Much has been said the rights the affected the 
railways, regard the character service rendered, inconvenience 
and loss during labor controversies, etc., but there has been apparent 
inclination the part the public share the responsibilities 
operation. This attitude not accord with sound economics, for 
rights and responsibilities should hand into 
partnership, the public could control the general policies the rail- 
ways and thus protect their rights, and, the same time, share their 
proportionate responsibilities. For similar reason, employees should 
encouraged some means hold railroad securities. 

Examples organization similar this plan may mentioned 
partial illustrations the principle involved. The National Railways 
Mexico, constituting somewhat more than half the total mileage 
the country, are organized basis similar described. 
the total issue stock $224 Mexican Government 
owns $115 which includes all the common stock, about one- 
third the first preferred, and about one-sixth the second preferred. 
The National Railways cover the entire country, and form 
network articulating with the other railways. All shares the National 
Railways have equal voting rights, although the preferred stock has the 
right ‘to elect five directors separately. The Mexican Government guar- 
antees the principle and interest the general mortgage bonds, although 
any payments made the Government under this guaranty 
repaid out net profits otherwise distributable dividends with 
interest 4%; and this repayment takes precedence over all dividends 
except first preferred stock. The Government has come the aid 
the railways about six times under this arrangement. All dividends 
are tax exempt. The result that the railways are about the most 
stable feature that country. 

similar scheme organization exists New York City whereby 
the city and the electric railways within its borders have formed 
partnership for further providing the city with transportation facilities. 
financing the Dual Subway plan, the City New York furnish 
$171 000 000 and the railways involved for the extension 
the subways. The stock owned the private parties receive 
preferential payment dividends, taking precedence over municipal 
stock. This scheme economically sound, for the city community 
receives benefits from possessing adequate transportation system 
which may properly set off against the dividends received private 


stockholders. 


such scheme organization described above, the railways 
become essentially “operating companies” rather than “owning com- 
panies.” Under the present governmental: administration, definite 
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distinction has been drawn between the officials representing the cor- 
porate interests and those concerned with operation. Moreover, Govern- 
ment-owned munition plants, shipyards, and other properties have been 
placed the hands “operating companies” during the past two years. 
The idea, therefore, operating company not entirely new, but 
has more less recognized status the present industrial organiza- 
tion. Private operation has been demonstrated experience all over 
the world superior Government operation, provided the abuses 
private ownership can eliminated, and should retained, there- 
fore, possible. 

Summarizing: The present situation such afford oppor- 
tunity for re-grouping and reorganizing the railways the country 
according comprehensive design adapted the economic needs 
the country whole, and steps should taken obtain expert 
determination these requirements related the rail- 
ways. avoid the defects private ownership, and, the same 
time, obviate the inherent faults Government operation, the most 
promising arrangement seems the writer the formation 
partnership between the Government and the railways. This appears 
preferable the more less inimical control the part the 
Government, which has tended stifle development the past, and 
discourage legitimate investment railway securities. Moreover, 
only appreciation the community interest the public, 
and the railways, that the economic welfare the country 
affected the railways can realized. 


| 
Mr. 
i 
j 
| 
| 
| e 
4 
| 
| 
| 
~ 


MEMOIR ROLLA CLINTON CARPENTER 213 


MEMOIRS DECEASED MEMBERS 


will reproduced the volumes Transactions. Any in- 
formation which will amplify the records here printed, correct any errors, 
should forwarded the Secretary prior the final publication. 


ROLLA CLINTON CARPENTER, Am. Soc. E.* 


January 19TH, 1919. 


Rolla Clinton Carpenter was born near Orion, Mich., June 26th, 
1852. His father, Charles Carpenter, owned extensive farm 
that place, and was the Vice-President railroad connecting Detroit 
and Bay City, which now forms part the Michigan Central System. 

Rolla Clinton Carpenter’s early education was received the dis- 
trict school and the High School, from which entered 
the Michigan Agricultural College, receiving the degree Bachelor 
Science 1873. 1875, received the degree Civil Engineer 
from the University Michigan, and then returned the Michigan 
‘Agricultural College, Instructor and Graduate Student, receiving 
the degree Master Science 1876. 1878 was elected Pro- 
fessor Mathematics and Civil Engineering the same institution, 
and served this position until 1890. 

his vacations occurred during the winter, Professor Carpenter 
spent part the time study other engineering colleges. the 
Massachusetts Institute Technology studied under Professors 
Peabody and Lanza. His graduate study was completed Cornell 
University, which conferred him the degree Master Mechanical 
Engineering 1888. His relation Consulting Engineer the 
Lansing Iron and Engine Company, Lansing, Mich., placed his 
disposal the facilities large and up-to-date manufacturing plant, 
which afforded opportunities for investigation exceeding those any 
technical school. was thus greatly assisted the preparation his 
thesis the subject “Internal Friction Non-Condensing Engines.” 
The late Robert Thurston, Am. E., then Dean Sibley 
College, read paper this thesis before the American Society 
Mechanical Engineers, and, his discussion, showed that Professor 
Carpenter’s investigations played important part changing ideas 
then prevalent about steam engine friction. 

1890, Professor Carpenter was called Cornell University his 
election Associate Professor Mechanical Engineering Sibley 
College. The mechanical laboratory work was then organized 
separate department under his direction, and, during the next five years, 
the equipment the laboratories was rapidly enlarged. Professor 
Carpenter’s intimate relation with various industrial enterprises 
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peculiarly fitted him for the development instruction 
Experimental Engineering. His success this respect had pro- 
nounced influence similar courses other engineering colleges, 
and the methods teaching other sciences. 1895 was pro- 
moted full professorship, and his title was changed that 
Professor Experimental Engineering. This position held until 
the time his retirement from active service, June, 1917. 

Professor Carpenter’s “Notes Mechanical Laboratory Practice” 
was published 1891. This work formed the basis his later book 
“Experimental Engineering”, which has been the leading manual 
the subject the United States. The first edition his book 
heating and ventilation, entitled “Heating and Ventilating Buildings”, 
was published 1895. This book has had six revisions and extensive 
circulation. contains much original material from the author’s 
own experience, and quoted largely later writers the subject. 
was joint author with Professor Diederichs text-book 
“Gas Engines.” ‘He also made numerous contributions engineering 
periodicals and the transactions various societies, notably the 
American Society Mechanical Engineers, the American Society 
Civil Engineers, and the American Society Heating and Ventilating 
Engineers. was frequent contributor The Sibley Journal, 
which college periodical was Associate Editor during the entire 
period his official relation Cornell University. 

‘He was engaged diversified field investigation and research, 
which included problems relating power plants, gas engines, cément 
manufacture, coke manufacture, railway management, heating and 
ventilating, was one the greatest patent experts the 
country, and was employed many the leading law firms various 
parts the United States. invented number pieces 
laboratory apparatus, such the Carpenter coal calorimeter, which 
was for many years standard for testing the heating value coal; 
the throttling and separating steam calorimeters, extensively used 
present; friction testing machine, which may found most the 
large laboratories; and inertia governor for the steam engine. 

Carpenter had been honored appointment various 
positions distinction and trust. was judge machinery and 
transportation the Exposition Chicago 1893, 
the Pan-American Exposition Buffalo 1901, and the James- 
town Exposition 1907. was member the commission 
appointed the Academy Science 1915, the request the 
President the United States, investigate the slides the Panama 
Canal.and make such recommendations the judgment the 
commission would improve the conditions and lessen the possibilities 
slides the future. 1907, the Michigan Agricultural College 
conferred him the degree Doctor Laws. 
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was member eight the leading engineering societies 
America; during 1908-11, was Vice-President the American 
Society Mechanical Engineers, and had served various commit- 
tees, the most important service perhaps being rendered the Boiler 
Code Committee. was President the American Society 
and Ventilating Engineers 1898, Vice-President the 
American Society Automobile Engineers 1910-12, had 
taken active interest the student branch the American Society 
Mechanical Engineers Cornell. was member Tau Beta Pi, 
and Sigma Xi, being President the Alpha Chapter the latter 
society relation social and fraternal societies 
included membership the Engineers’ Club New York City, the 
New York Railroad Club, the Town and Gown Club Ithaca, Delta 
Tau Delta, and the Masonic fraternity. 

Professor Carpenter’s kindly manner and genial disposition made 
easy for even the most timid approach him, and was never 
too busy considerate any one who sought his counsel and advice. 
His enthusiasm original investigation, and his capacity for hard 
work inspired his students similar attitude and effort. Outside 
the university his counsel was widely sought the Government, 
large engineering undertakings, and patent legislation. His col- 
leagues the faculty appreciated his good judgment and his extensive 
knowledge the engineering profession and human nature. 
was pleasant companion and loyal friend. Thus, his influence has 
been far-reaching both engineering education and practice. 

the beginning November, 1918, Professor Carpenter fell and 
fractured his leg, and this confined him his home. Before this, had 
made his war work devoting himself untiringly 
the development the Liberty motor. This obliged him travel 
extensively, and that believed have aggravated spinal ailment 
due fall about three years before. died January 19th, 1919. 

was married Miss Marion Dewey, Greenville, Mich., 
May 25th, 1876. His wife, two sons, and daughter survive 

Professor Carpenter was elected Member the American Society 
Civil Engineers April 4th, 1911. 


WILLIAM WILLIAMS CREHORE, Am. Soc. E.* 


Diep 13TH, 1918. 


William Williams Crehore, the son John Crehore and Lucy 
Williams Cleveland, Ohio, was born that city Febru- 
ary 3d, 1864. 

Those who knew Mr. Crehore intimately held him high esteem 
for his great ability his profession and for the loftiness his ideals 
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and purity character. this resembled his father, distin- 
guished civil engineer and mathematician high rank, who died 
October 1884. 

Mr. Crehore was graduated from Yale University 1886, having been 
obliged lose year owing railroad accident resulting broken 
leg. After 1886, tutored for year; was then given the 
Scholarship, and returned Sheffield (Yale) School for the 
post-graduate course Engineering. took his degree Civil Engi- 
neer 1888. During the same year was married Anna, the eldest 
daughter the late Frank Ballard, New York City. was 
then for two years Principal the Hemenway High School, Norfolk, 
Va. 

1889 Mr. Crehore acted Bridge Inspector for the Pennsylvania 
Railroad, Lewistown, Pa., where the Johnstown Flood had made 
necessary the rebuilding several bridges. 1890 entered the 
service Cofrode and Saylor, Bridge Builders, Pottstown, Pa.; later, 
worked for the Baltimore and Ohio Railroad and for the Wallis 
Tron Works, Jersey City, J., before opened office 
independent Civil Engineer 1892 New York City. 

just about that time there came into vogue the system steel 
frame construction for tall buildings, and Mr. Crehore was one the 
first develop structural designing that branch engineering. 
His resourcefulness and skill engineer was shown the fact 
that was called consultant for many large buildings New 
York City, the West, Cuba, and the South. The cantilever 
foundations the tall American Tract Society Building New York 
City were originated and designed him especially suit that dif- 
ficult foundation case. also developed special designs for founda- 
tions under buildings prevent the menace from quicksand sur- 
rounding structures. 

Mr. Crehore, public spirited citizen, took great interest 
the advocacy and discussions the subways New York City, acting 
advisor the Merchants Association New York and also 
the controversies which arose the economy and safety 
some the bridges across the East River. also gave his time and 
services generously public welfare his home town, Metuchen, J., 
where lived before going was most intense and 
enthusiastic worker anything which put his hand, and those 
who dealt with him had complete confidence his judgment and 
thoroughness. 

had profound love truth and loathing for all false assump- 
tion. hated sham, humbug, and charlatanism with all the energy 
his soul, and these traits made for him host staunch friends. 

Mr. Crehore’s many-sided nature shown the fact that was 
assiduous student economics and had written scholarly work, 
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Brood”, dealing with the problems and economic evils 
arising from the protective tariff, and particularly pointing out the cor- 
ruption bred the excesses that system. The book gives evidence, 
not only painstaking research and analysis, but also, its easy 
fluent style, high literary ability. His discussion model 
fairness, clarity, and comprehensiveness, and his emphatic language and 
unsparing criticism certain evil conditions that had resulted from 
ruthless competition contributed not little their correction, and 
earned for him high reputation among thinkers and students 
economics. Mr. Crehore properly considered national economics 
legitimate field for the study and activity the Engineer, whose 
professional interest should centered through them the develop- 
ment utilities and great works. 

During his college days, Mr. Crehore had obtained fine musical 
education from New York’s best teachers, and was passionately fond 
classical music. With his fine baritone voice was valuable mem- 
ber the University Glee Club New York from its organization, 
the early Nineties, and sang regularly with until left—a sick 
man—for the West 1915. 

Mr. Crehore was very devoted his family. left widow and 
nine children—four sons and five daughters. Three his sons dis- 
tinguished themselves during the war France, the military service 
the United States. One son, Sergeant Austen Crehore, volun- 
teered the French Lafayette Flying Corps, and received for his valor 
the Croix Guerre with palm. 

Mr. long illness prepared his friends for his death, and 
this faced with cheerful resignation. With members his family 
around him, passed through days happiness, spite his fatal 
died Los Angeles, Cal., September 13th, 1918. 

His many lovable qualities, his rectitude, and his fine character 
will not forgotten those who had the privilege knowing him 
intimately, and they, with his family, cherish his memory that 
noble and manly nature. 

Mr. was elected Associate Member the American 
Society Civil Engineers April 4th, 1894, and Member Sep- 
tember 3d, 1902. 


ALEXANDER JOSEPH NORRIS, Am. E.* 


Diep May 1918. 


Alexander Joseph Norris was born November 4th, 1864, Vera 
Cruz, Mexico, where his father, Henry Butts Norris, one the 
early associates William Grace railway construction South 
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Ameriea, was engaged building railroad. The boy studied under 
private tutors, but was sent the United States complete his 
education, and was graduated from Rensselaer Institute 
June, 1886, with the degree Civil Engineer. 

Mr. Norris began his engineering career Draftsman for the 
Phenix Bridge Company, Pa., and was engaged that 
and also special bridge inspection for Carter and 
St. Louis, Mo., and for the Missouri Pacific Railroad 
Company, from November, 1886, September, 1887. 

September, 1887, March, 1889, was employed the City 
New York Inspector street paving, and, after April, 1888, 
was charge all paving for the city north 59th Street and east 
Fifth Avenue. then went the Connecticut River Granite 
Company, Lyme, Conn., Superintendent, which position held 
until June, 1890, when was appointed Assistant Engineer his 
father’s staff the Peruvian Corporation, Limited, London, 
and made reconnaissances and preliminary surveys and estimates for 
railways Peru and Bolivia, well examinations and reports for 
the reconstruction and equipment practically all the railroads Peru. 

1891, Mr. Norris was appointed first Engineer the location 
50-mile extension the Southern Railway (Ferrocarril del Sud) 
and afterward Chief Engineer Construction, designing all bridges, 
culverts, stations, ete. 

From July, November, 1894, was employed Assistant 
Engineer with the City New Orleans, drainage work for that 
While this position illness the family compelled Mr. Norris 
resign and take charge his father’s business affairs, which 
until June, 1896. then engaged private practice 
member the firm Pratt and Norris, Essex, Conn., quarry 
operators and general contractors for the construction breakwaters, 
buildings, and all classes stone work. 

November, 1897, Mr. Norris was appointed Assistant Engineer 
the Nicaragua Canal Commission with which remained until 
March, 1901, serving for months Nicaragua Transitman and 
Chief Party, and the remainder the time Washington, C., 
estimates, drafting plans, 

Mr. Norris again engaged the private practice 
engineering senior member the firm Norris and Company, 
Contractors, which firm built part the electric railway between 
Amsterdam and Schenectady, November, 1901, organized 
the firm Norris and Penguet, and was engaged contract work 
for the Chesapeake and Ohio Railroad the Big Sandy River 
Kentucky, well for the Deepwater Railroad West Virginia. 

March, 1906, Mr. Norris went Peru Chief Engineer the 
Ferrocarril Central del Peru, and remained that country until his 
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death May 30th, 1918. During this time served Engineer 
charge 60-mile extension the Central Railway Peru; Engi- 
neer charge the Chilete Extension the and 
Guadalupe Railway; and Chief Engineer charge all construc- 
tion and maintenance for the Peruvian Corporation, Limited, 
London, which position held the time his death. 
greatest railway construction project with which Mr. Norris 
was connected, and which his engineering skill was shown, was the 
successful construction the railroads, reaching altitude 
practically 16000 ft., over the Peruvian Andes, and their subsequent 
maintenance, and improvement, which work brought him international 
fame. 

Mr. Norris was married November, 1893, Frederika H., the 
only child Capt. Henry Henshaw, A., Retired, who, with 
two sons daughter, survives him. 

recognition his work Peru, Mr. Norris was the recipient 
many: honors, among which avere medals awarded various scientific 
societies and the Government Peru. was frequently sent 
representative, both the Peruvian Government and the Peruvian 
Corporation, Limited, important missions Europe and the United 
States, and was widely known the Latin-American countries, where 
the news his death was received with sincere regret and sorrow 
his many friends. 

Mr. Norris was elected Member the American Society of, Civil 
Engineers October 3d, 1911. 


MYRON HALL PECK, Am. Soc. E.* 


Diep 1918. 


Myron Hall Peck was born Racine, Wis., October 13th, 1876. 
was the son Dr. Albert and Celia Flagg Peck. His father 
served the Civil War, although was only the time his enlist- 
ment. 1880, the family moved Shantung Province, China, where 
Dr. Peck was medical missionary under the American Board Com- 
missioners for Foreign Missions—the Congregational organization— 
for more than years, and Myron Hall Peck’s boyhood was spent 
China and California. was graduated from the College 
Civil Engineering the University California with the Class 
1897, with the degree 

After graduation, engaged civil engineering and mining work 
various parts until 1902, when returned China 
become Professor Civil Engineering the Chinese Imperial Uni- 
versity Shansi and, later, the Imperial Pei Yang University ‘at 


4 
4 
7 


220 MEMOIR MYRON HALL PECK 


Tientsin, which position held until came back the United 
States 1911. 

Mr. Peck’s first work after his return was for the War Depart- 
ment, the improvement the bar the mouth the Columbia 
River. Following this, went San Francisco, where opened 
engineering offices, which maintained most the time until 1916. 
During part this time, was engaged Engineer Charge the 
improvement the channel Mare Island Navy Yard, for the 
Standard American Dredging Company, the contractors doing the 
work. 

1916, enlisted Company the Engineer Corps the 
California National Guard, and served Second Lieutenant during 
the Mexican Border troubles, being stationed most the time 
Nogales, Ariz. special arrangement, was mustered out the 
service December, 1916, the request the Citizens’ Committee 
Vallejo, Cal., order that might prepare report channel 
conditions and other factors which might influence the possible enlarge- 
ment the Mare Island Navy Yard, the Committee recognizing that 
his experience connection with the improvement the channel 
made him particularly fitted for this work. Later, went Washing- 
ton behalf the Committee. 

Soon after the Engineer Officers’ Reserve Corps was created, Mr. 
Peck applied for commission, and was assigned for training Camp 
Lee, Va., early 1917. was commissioned Captain and spent 
several months training troops Camp Lee. January, 1918, 
sailed for France. Then followed brief period further work 
back the lines, but the last few months his life were mainly spent 
the front with the Second Division, commanded Major-General 
John Lejeune. Captain Peck was Chateau Thierry, St. Mihiel, 
and many less-known engagements. During large part the 
time acted Battalion Commander, his untimely death doubtless 
preventing his promotion the rank Major. 

October 9th, just after had led his battalion through 
particularly brilliant action near St. Etienne-a-Armes, which won for 
him the posthumous honor the Distinguished Service Cross, Captain 
Peck was struck fragment shell and killed instantly. 

better idea the stuff which Captain Peck was made, 
well the circumstances his death, can given than quoting 
from the following letters, the first being from the First Sergeant his 
Company: 


“At October 9th, were being attacked and the ‘boche’ put 
over murderous barrage. Captain Peck was standing the cemetery, 
which occupied and regarded our strong point, directing his men. 
seemed oblivious all danger and fell the performance his 
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“This regiment has suffered severe loss, the late Captain was 
model soldier and gentleman every respect. company com- 
mander, had been several reconnaissance and other details with 
him, and learned admire his soldierly ability and gentlemanly 
qualities. fact, felt perfectly safe following Captain Peck any- 
where, and lost close friend when death called him away. 
Drury, 
“First Sergeant, Company Second Engineers.” 


The second extract from letter from the Colonel his Regiment: 

“Captain Peck was killed action during particularly difficult 
fighting. His death came directly result his fearless exposure 
himself doing his duty. was beloved his men for his 
personality, his qualities leadership, and his apparent fearlessness. 

body was immediately recovered his comrades, and 
carefully buried was possible under existing circumstances. Later, 
was removed French cemetery. The headstone was 


carved one his men, who all the carving with pocket-knife. 


“His efficiency was increasingly evident, and would 
manding the battalion for two months. 


“Colonel, Second Engineers.” 


Although these letters justice the gallant soldier who has 
gone from us, they not give complete idea the capable engineer 
and the true friend was privilege know. 

Captain Peck was charter member the Engineers’ Olub San 
Francisco, having served Vice-President during the year following 
its founding 1912. 

1905, Captain Peck was married Miss Mary Moore, who, with 
two children, Gladys Logan and Albert Carlton Peck, survives him. 
also survived his parents, Dr. and Mrs. Peck, Tientsin, 
China, two brothers, Willys Peck, Consul Tsing-Tao, 
China, and Llewellyn Peck, San Francisco, Cal., Second Lieu- 
tenant the Aviation Section, Signal Reserve Corps, Army, and 
one sister, Mrs. Thomas Read, 

Captain Peck was elected Associate Member the American 


Society Civil Engineers anuary 5th, 1909, and Member 
March 14th, 1916. 


STANLEY DEAN, Assoc. Am. Soc. E.* 


Diep 2p, 1918. 


Stanley Dean, the son John Dean and Elizabeth Stevenson 
Findlaw Dean, was born Manchester, England, February 22d, 
1879. 
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the age nine came the United States with his parents, 
his father being engaged engineering contracting that time. His 
education was obtained various schools, mostly the South and 
West, his father’s business necessitated moving from place place. 

1901 entered Washington University, St. Louis, Mo., where 
remained two years. The family then settling Chicago, 
Stanley entered the Civil Engineering Department the Armour 
Institute Technology, from which was graduated 1905 and 
received the degree Civil Engineer 1910. 

The following record Mr. Dean’s professional experience 
taken from his application for commission the Quartermaster 
Corps, Army: 

1900-05, Timekeeper, Material Clerk, Carpenter, and Concrete 
Foreman, successively, during all 1900 and September, 1901; 
during the summers 1902-03-04, construction concrete arches, 
culverts, abutments, piers, and earthwork incidental double tracking 
the Grand Trunk Western Railway. 1905, Superintendent Con- 
struction, for John Dean and Company, Sixth Avenue Arch Bridge, 
Des Moines, Iowa. December the same year superintended the 
construction abutments and culvert Muir, Mich., for the Grand 
Trunk Western Railway. 1906, the employ Hugh Cooper, 
Am. E., Draftsman and Designer parts McCall 
Ferry and Keokuk water-power developments, made surveys and gaug- 
ings Trent River, Healeys Falls, Ontario, and was Transitman 
topographical surveys for water-power developments Schaghticoke 
and Johnsonville, Y.; charge reconnaisance work for water 
power Connecticut River and East Canada Lakes, New York, and 
Engineer Charge location, surveys, and borings for foundations, 
ete., Schaghticoke, 1907, Engineer Charge preliminary 
surveys and investigations, Ingham Mills water-power development, 
East Canada Creek, New York, and made similar survey and investiga- 
tion Broad River near Columbia, C.; April, 1907, engaged 
coffer-dam and stone cribwork investigation for proposed 125-ft. 
concrete dam foundations, East Creek, New York; May, 1907, engaged 
Broad River surveys, South Carolina; June-August, 1907, East 
Creek investigations; September-December, 1907, Resident Engineer 
charge field engineering work, assisting Superintendent Con- 
struction development water power at. Schaghticoke, Y., 
000 p., 150-ft. head. This work involved building ogee gravity 
dam averaging ft. high, 700 ft. long, solid concrete, together 
with intakes, canal, mile long, 120000 cu. yd. earth and rock 
excavation, 12-ft. riveted steel pipe line, 800 ft. long, steel surge- 
tank, penstocks, and power-house, 110 ft., for four units, the 
cost the work being 1908 was engaged above 
described work. January-April, 1909, similar position, finishing 
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water-power development Johnsonville, Y., 4000 p.; May- 
August, 1909, Superintendent Construction water-power develop- 
ment, Fountain Falls, Montreal River, Ontario, until abandonment 
work due consolidation companies; then Engineer construc- 
tion Ragged Chutes transmission lines, and spiral riveted pipe 
carrying compressed air Cobalt Mining camp; made report 
Matabitchouan River development. All the foregoing water-power 
work was done the employ Viele, Blackwell, and Buck, New 
York City. 

1910, Mr. Dean was appointed Instructor Civil Engineering 
the Armour Institute Technology, having charge instruction 
hydraulics, water power, reinforced concrete, and general construction 
methods and costs. 1912 was made Assistant Professor Civil 
Engineering, and, 1917, Associate Professor Hydraulic Engi- 
neering. 

During the summer 1912 Professor Dean was engaged Resident 
Engineer for Solomon, and Keis, Watervliet, 
the construction 100-ft. earth dam for the storm-sewer system. 
During the summer 1913 was associated with the writer the 
design and supervision construction hollow concrete dam 
sand foundation, Hamlin Lake, Michigan. 

From June October, 1917, Professor Dean was Principal Assistant 
the Supervising Engineer, Department Constructing Quarter- 
master, Camp Jackson, Columbia, C., charge all surveys and 
layout work for topography, roads, railroad track and yards, buildings, 
sewers, water supply, and, from July October, was\in charge 
the engineering design and supervision construction water lines, 
reservoir reinforced concrete having capacity 1250000 gal., 
pumping station, miles sewers, septic tank, and other incidental 
structures. Professor Dean returned the Armour Institute Tech- 
nology October, 1917, remaining until January, 1918, when 
resigned become Principal Assistant the Supervising Engineer, 
Department Constructing Quartermaster, Camp Humphreys, 
Accotink, Va., charge railroad location, general surveys, and dock 
construction. 

received Captain’s commission August 24th, 1918, and 
then Supervising Engineer the Constructing Quartermaster 
Corps Camp Humphreys, Va. was supervising building 
dam and power plant Springfield, Va., connection with Camp 
Humphreys, when, October 2d, 1918, was instantly killed 
railroad crossing. 

was automobile his way the dam Springfield. 
colored chauffeur was with him, but Capt. Dean was driving the 
time. The crossing this place very dangerous, the view the 
tracks being obstructed. had waited for train pass and then 
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started across the tracks only caught from the 
opposite direction. The chauffeur jumped and escaped without injury, 
but Capt. Dean, trying save himself and the stalled the 
engine then jumped save himself. was struck and thrown 
100 ft., and instantly killed. 

student, instructor, engineer, and man among men, Stanley 
Dean was one thousand. Absolutely honest, upright, clean 
mentally and morally, commanded the love and respect all with 
whom came contact. possessed keen, analytical mind, 
infinite patience, and ability concentration that was reflected 
whatever undertook. loved teach, and his professional experi- 
ence, combined with up-to-date knowledge his specialty, made him 
ideal instructor. 

was married December 14th, 1913, Miss Ellen Hallaway, 
Schaghticoke, Y., who, with daughter, survives him. 

Dean was elected Associate Member the American 
Society Civil Engineers April 1st, 1908. 


WILLIAM WETMORE GIBBS, Assoc. Am. E.* 


1919. 


William Wetmore Gibbs was born Melbourne, Fla., January 
12th, 1889. From his earliest years had marked taste for con- 
structive work and applied science, and this led him take the 
study Civil Engineering, spite great many difficulties. 
entered the University Florida 1905, his way through 
his own energy and industry, and was graduated 1909 with the 
degree E., having been the first graduate Civil Engineer- 
ing from that University. His record student was one brilliant 
achievement his studies, combined with prominent activity and 
leadership student enterprises. After his graduation always 
retained hearty interest the University Florida, frequently 
and keeping his acquaintance among its faculty and 
alumni, 

Immediately after his graduation Mr. Gibbs was placed charge 
part the work planning and laying out the suburb Jackson- 
ville known Ortega. few months later entered the employment 
The Phosphate Mining Company, Nicholas, Polk County, 
Florida, where, account his splendid ability, and notwithstanding 
his youth,, was rapidly advanced through various positions until 
became Assistant General Manager the company and second 
charge this large enterprise. 


Memoir prepared Dr. Benton, Secretary, Florida Engineering Society. 
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Immediately the entry this country into war, gave his 
position, went Washington for training, volunteered for service 
France, was commissioned First Lieutenant, and sent being 
attached the 6th Engineers, Company After several months’ 
service, his health broke down and was invalided home for recupera- 
Much his distress, was unable again satisfy the medical 
officers his physical fitness for further active service, and, after 
few months, was given honorable discharge from the Army. 
Pending his discharge, Lieut. Gibbs threw himself actively into the 
educational campaigns for Liberty Bonds and Red Cross funds, and, 
fresh from his experiences France, was able speak with very great 
effectiveness these campaigns. Immediately his discharge from 
the Army, opened office Consulting Engineer Gainesville, 
Fla., and quickly developed successful practice. While engaged 
some his professional work near Green Springs, early 
January, 1919, contracted influenza, from which died scarcely 
more than week later Jacksonville. 

November 2d, 1910, Mr. Gibbs was married Miss Lucia 
Patton, who, with three children, survives him. 

was not only man great native ability and high promise 
his profession, but also possessed unusually fine personal qualities. 
had extraordinary degree the faculty winning both the 
good will and the confidence all with whom came contact. 
was his temperament follow with great deal enthusiasm 
whatever undertook; and this spirit was his atti- 
tude his chosen profession, which took both pride and pleasure, 
and for the higher ideals which the greatest devotion. 

Mr. charter member the Florida Engineering Society. 
1916 the University Florida granted him the degree 
was member the Alpha Tau Omega fraternity and the Phi 
Kappa Phi honorary fraternity. 

Mr. Gibbs was elected Junior the American Society Civil 


Engineers October 7th, 1914, and Associate Member May 
15th, 1917. 


NORMAN MARSHALL HALCOMBE, Assoc. Am. E.* 


1919. 


Norman Marshall Halcombe, the son the late Arthur Follett 
Fern Grove, Taranaki, New Zealand, was born 
The Pines, Feilding, New Zealand, July 29th, 1878. 

attended the schools New Zealand, and August, 
1905, entered Stanford University special student. was 
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graduated, with the degree Engineering, 1909. 
While Stanford University was engaged numerous activities, 
was President the Stanford Society Civil Engineers, prominent 
member the Eucina Club, and took part several dramatic 
productions. 

Mr. served Apprentice the Machine Works 
David Murray and Company, Wanganui, New Zealand, from March, 
1899, October, 1900, and then, until November, 1901, Machinist 
(Improver) the Machine Works Joseph Sparrow and Son, 
Dunedin, New Zealand, the construction and erection gold 
dredges. served Foreman and then Draftsman with Goniuan 
and Company, Engineers, Newcastle, New South Wales, from 
March, 1902, until March, 1905, colliery plant and machinery. His 
next work was with the Machine Works, New Westminster, 
Canada, Draftsman the design cannery and saw-mill 
machinery. 

was employed Draftsman for the Bay Cities Water Company 
from February, 1906, until July, 1907, computations, for the 
Sierra Water Supply for San Francisco, and was then engaged, until 
August, 1908, Field Draftsman the survey the Yuba and 
Feather Rivers, and Instrumentman and charge level party for 
the California Débris Commission. From the latter date until Novem- 
ber, 1908, Mr. was Chief Draftsman for the Stone Canyon 
Coal Company, and was engaged designing head-works, tracks, 
trestles, bridges, buildings, tipple structure, dam, Then, until Sep- 
tember, 1909, was Contractor’s Engineer for the Atlantic, Gulf, and 
Pacific Company, San Francisco, charge dredging Oakland 
Harbor, dredging for wharf foundations for Government docks Fort 
Mason, San Francisco, and the construction three bulkhead structures 
Oakland Harbor. From September, 1909, until May, 1910, was 
Junior Engineer with the City San Francisco, the construction 
section the overflow conduit. then became Engineer the 
Carmen Creek Mining Company, Salmon, Idaho, and was engaged 
the erection experimental gold mill. 

Mr. served for five years Chief Engineer with Messrs. 
Duryea, Haehl, and Gilman, large irrigation projects, surveys, com- 
pilations data, computations, design, construction, etc. was then 
engaged private practice San Francisco for two years. 

His action with regard the war was very praiseworthy, 
gave lucrative practice San and traveled 
London his own expense offer his services assisting defeat 
the Germans. joined the Royal Engineers early 1915, and was 
commissioned Second Lieutenant May that year. was 
promoted Lieutenant month later, and gained his Captaincy 
August 4th, 1915. commanded and trained the 31st Cheshire Field 
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Company, E., from June 1st August 20th, 1915, and was then 
ordered Gallipoli Captain with the Welsh Field Company, 
Gallipoli was transferred and placed command ‘the 
21st Cheshire Field Company, E., and, later, was sent Egypt 
special evacuation work, followed special transport work the 
Western Desert, Egypt and Sinai, for which was mentioned 
dispatches. 

Capt. Haleombe joined the Royal Flying Corps November 
1916, and organized and developed the Engine Repair Depots, Egypt 
and Palestine. did some special work and reported technical 
subjects connection with the Air Service. received his com- 
mission Major November 16th, 1917, and was twice mentioned 
dispatches. 

Maj. Halcombe returned England September’ 1918, 
connection with the liaison work the Royal Flying Corps then being 
out the United States. Arriving London time when 
technical men were scarce, his contemplated trip America was fore- 
stalled, and was attached for immediate service the Technical 
Department, Parachute Section, Aircraft Production. 

the time the Armistice was signed was still this position, 
Major the Royal Engineers and the Royal Air Force. expected 
return San Francisco re-open his business there connection 
with the firm Flanders, and Read, but was offered 
important staff position the Indian Establishment the Air Force 
India, and made arrangements sail for India, January 
1919. the day before sailed, was married St. Mary’s, 
Battersea, Miss Blanche Stuart, eldest daughter Wesley and 
Amy Turton, “Hawkshead”, Lake Wakatipu, New Mrs. 
followed her husband the next boat. was attacked with 
influenza and pneumonia the voyage, and Port Said was removed 


from the steamer the Red Cross Hospital very weak condition. 


from which did not recover, but passed away February 15th, 1919. 
Maj. survived Mrs. who has returned 
her home New Zealand; brother, and two sisters, 
“Joe”, was familiarly called his associates, was great 
favorite, especially among his engineering friends. had quick 
wit and thorough appreciation joke. had high conception 
the duties engineer, and was absolutely thorough 
everything did, his judgment engineering well personal 
matters was relied all who were close touch with him. His 
sacrifice the war monument his conscientiousness, and the 
example has set will not soon forgotten. will sincerely 
missed his many friends and all who were privileged know him. 


| 
| 
| 
| 


MEMOIR VICTOR HUGO BELL 


Memoirs. 


was valuable member the Press Club, San Francisco, and, 
leaving 1915 join the English forces, his fellow-members made 
him Honorary Member. 

Maj. was member the Western Society Engineers, 
and several clubs London. was elected Junior the Amer- 


ican Society Civil Engineers September 3d, 1907, and Associate 
Member May 2d, 1911. 


VICTOR HUGO BELL, Jun. Am. Soc. 
Diep January 6TH, 1919. 


Victor Hugo Bell was born Hutchinson, Kans., July 6th, 
1891. When was only few years old, his mother moved San 
Diego, Cal., where the boy received his early schooling. began his 
engineering studies the University Washington, and, 1912, 
entered Valparaiso University Valparaiso, Ind., from which was 
graduated with the degree June, 1914, receiving his 
degree August the same year. college, Mr. Bell had the 
reputation being honest, energetic, and apt student. 

Prior entering college, was employed from March Novem- 
ber, 1910, Stakeman, Chainman, and Leveler with the Chicago, 
Milwaukee and Puget Sound Railway Company; and from December, 
1911 March, 1912, and from March June, 1912, Transitman 
with Harris, Consulting Engineer, San Diego, Cal., and the 
Western Salt Company, Otay, Cal., respectively. 

Immediately after his graduation 1914, Mr. Bell returned 
California and opened office Calexico for the private practice 
engineering. His work there was chiefly connection with the irriga- 
tion the Imperial Valley, such erecting timber headgates and 
bulkheads for the South Alamo Water Company, irrigation, land 
grading, and the subdivision 169 acres into city lots, for the Royal 
Lands well assisting the City Engineer Calexico 
and working numerous other engineering and surveying jobs. 

When the United States entered the war, Mr. Bell closed his office 
Calexico and enlisted the Army. entered the Science and 
Research Division and was graduated Second Lieutenant from the 
United States Army School Texas. was then assigned the 
Science and Research Division the Army Balloon School Arcadia, 
Cal., where was stationed the time his death. was killed 
January 6th, 1919, automobile accident the highway between 
Pasadena and Los Angeles, and was buried with full military honors 


Memoir prepared the Secretary from information file the Headquarters 
the Society. 
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Fort Rosecrans, Cal. survived his mother, Mrs. Mary 
Bell. 


Lieut. Bell was Member the Western Society Engineers and 
was prominent Knight Columbus. was elected Junior 
the American Society Civil Engineers March 14th, 1916. 


CHARLES GILBERT REILLY, Jun. Am. E.* 


29TH, 1918. 


Charles Gilbert Reilly, the son the late John Reilly and Ursula 
O’Connor Reilly, was born Pittsburgh, Pa., December 12th, 1889. 
After his preliminary schooling, Mr. Reilly entered Princeton Uni- 
versity, from which was graduated June, 1912, with the degree 
Civil Engineer. 

After his graduation, Mr. Reilly traveled Europe for several 
months, and, his return Pittsburgh, entered the employ the 
Pittsburgh Railways Company, double-track work from Pittsburgh 
Castle Shannon, the Castle Shannon Division. was also 
engaged, for short time, Engineer with the Philadelphia Com- 
pany, Pittsburgh. 

1915, was appointed Superintendent Construction the 
plant the Pittsburgh Model Engine Company, which company 
was also Director and Assistant the President. 

May, 1917, one month after war was declared, Mr. Reilly entered 
the First Officers’ Training Camp Fort Niagara, Y., and was 
commissioned First Lieutenant. August, 1917, was assigned 
Company the 313th Infantry, then stationed Camp Meade, Md., 
where remained until sailed for France with the Seventy-ninth 
Division July, 1918. Lieut. Reilly had been France only one 
month when was promoted Captain his company. 

With the Seventy-ninth Division, his company saw hard service 
the fighting line France, and Capt. Reilly was killed action 
September 29th, 1918, during the drive the Argonne Forest. 

Capt. Reilly was amiable and happy disposition, with 
smile for every one, and had made for. himself many friends. During 
his college days, was Assistant Manager and Manager the 
baseball team Princeton and member the Tiger Inn Club. 
was also member the Pittsburgh Athletic Association and the 
Oakmont Country Club. 

Capt. Reilly was elected Junior the American Society 
Civil Engineers May 7th, 1913. 


Memoir prepared the Secretary from information file the Headquarters 
the Society. 
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JAY WILLIAM TOMS, Jun, Am. Soc. E.* 


20TH, 1918. 


Jay William Toms was born Frederick, Md., September 16th, 
1888. prepared for college the Frederick High School, entering 
Cornell University 1905 and receiving the degree 1909. 
college was member Phi Kappa Sigma Fraternity, Semaphore, 
honorary Civil Engineering Society, and the Maryland Club. 
was President the Cornell Association Civil Engineers his 
Senior year. 

Following his graduation, Mr. Toms was, until 1916, designer 
reinforced concrete work for the Corrugated Bar Company, first St. 
Louis, Mo., then turn its Buffalo, New York City, New Orleans, 
and Chicago offices, except for about year, when was employed 
Estimator the Atlanta Office the Industrial 
Company. 

1916, formed partnership with John Benedict, Davenport, 
for the sale building materials, firm name The 
John Benedict Company. the fall 1917, Mr. Toms’ health failed, 
due overwork, resulting severe case pneumonia from which 
never entirely recovered. the spring 1918 went Denver, 
hoping improve his condition, but was recalled October the 
death his brother, Keefer, from influenza. Having been appointed 
Executor his brother’s estate, postponed his return Denver, 
against the advice his physician. The eastern climate was too 
severe for him, and, after contracting influenza, lived only five days. 

Mr. Toms’ lovable disposition had endeared him host friends, 
who will shocked learn his untimely death. survived 
one brother, Captain Raymond Toms, the Field Artillery, 

Mr. Toms was elected Junior the American Society Civil 
Engineers November 30th, 1909. 
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SEWAGE AND WASTES DISPOSAL FOR 
UNITED STATES ARMY 


This paper presents review the the Sanitation Section 
the Construction Division the United States Army. The engi- 
neering problems are briefly discussed, and: the 
equipment for the treatment wastes and sewage camps ‘and 
cantonments the United States comparison 
made between the characteristics municipal sewage and camp 
sewage, data being presented which show the exceptionally high con- 
centration camp sewage. Reference made special studies that 
were required devise means treat. adequately. 

The departure from previously recognized standard practice; 
some instances, the design sewage treatment plants, and 
reasons for it, are explained, and the obtained various camps 
are given. 

Attention called the complexity the disposal 
problem, the field for careful research work perfecting the processes 
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use, and the necessity for the development satisfactory plants 
lower construction cost. 


Although the Construction Division (Cantonment Division) the 
Army was organized only very few weeks advance the beginning 
construction work the camps and cantonments 
1917, great deal study, nevertheless, was given all problems 
dealing with sanitation. was recognized from the first that the 
correct solution the sanitary problems was extremely important. 
Many references were made the unfortunate conditions sanita- 
tion which obtained during the Spanish-American War. The experi- 
ence gained the War Department establishing and maintaining 
camps along the Mexican Border and Mexico was great value 
the preparation plans for the large camps constructed during 1917. 
result this experience, each cantonment and officers’ training 
camp was provided with complete system sewerage, including 
modern plumbing equipment. Authorization complete water-car- 
riage sewerage systems for the tent camps originally constructed for 
the National Guard was not secured until the beginning the season 
1918. The systems are now complete. 

sanitation, well problems structural and other branches 
engineering, the engineers the Construction Division were required 
devise plans and prepare general specifications which would meet all 
reasonable requirements and the same time facilitate the execution 
the work much possible, speed construction was 
utmost importance. 

the preliminary work was soon found that would neces- 
sary depart quite radically from many the recognized standards 
engineering practice. This will shown later illustrations 
designs structures and references specifications. 

The work with which the writer has been most intimately connected 
consisted the preparation standard designs and general specifica- 
tions for water-carriage sewerage systems, sewage treatment plants, 
incinerators, transfer stations for camp wastes, drainage and anti- 
mosquito work, and the design devices for reclaiming waste products 
having recoverable values. 

June and July, 1917, much study was given the problem 
the collection and disposal garbage and other wastes the sixteen 
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National Army Cantonments. result this, was decided 
classify the wastes and separate the waste materials such manner 
secure the best possible returns from their This was 
important conservation measure. was at. first 
given the establishment reduction plants for the disposal 
garbage. however, was found impracticable adopt this 
method disposal, because the abnormally high cost equipment 
and the long time for delivery, resulting from war conditions. 

The scheme finally adopted consisted collecting the garbage 
the duplicate can system, collecting and transporting all valuable waste 
materials to.a central transfer station, where they delivered 
the contractor, and was required haul all organic waste materials 
point sufficiently beyond the limits the Government reservation 

avoid any possibility nuisance being protect the 
health the Incinerators were built each the transfer 
stations, used the destruction such waste materials 
commercial value, and also used the emergency 
when, for any reason, the contractor failed remove the garbage 
promptly. 

some instances the contractors disposed the garbage means 
reduction plants large near-by municipalities; and other cases 
this material was fed hogs. 

The waste materials were classified follows: Garbage, paper, 
bottles, tin cans, bones, fats and grease, and manure. 

The sale these materials, rather than their destruction incinera- 
tion, has resulted large revenue the Government, instead 
large outlay for equipment and fuel, which would have been required 
for disposal incineration. For July, August, September, and Octo- 
ber, the sales garbage and other wastes included the preceding 
classification amounted $360570. this rate, the total revenue 
the Government from this source for the year would about 
082 000. 

The conditions military camps are especially favorable for the 
use the duplicate can system collection, there are many 
units approximately equal population. From the sanitary standpoint, 
this system also possesses considerable advantage over the usual 
method collection, due the fact that the are transported 
directly from company kitchens the transfer station, thus eliminating 
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buildings. The cans are thoroughly the 
the filled cans are being 

best possible: facilities for transfer 
storage non-perishable bottles, and tin 
cans; washing also provided for the cleansing cans. 
The. water for washing the cans heated with:pipe. coils placed 
incinerator which adjunct transfer 

Special designs for can-washing equipment and incinerators have 
the Construction Division since some the original 
plants were built. The vats containing hot 
water, which special cleansing compounds have been dissolved, and 
allowed remain sufficient organie and greasy 
material from ‘the surfaces. then taken out the 
and subjected strong spray hot water, both 
before being discharged into the sewerage. system. 

constructed large for hot water only: 
Later, few plants, equipment was 
provided, more. recently. the apparatus described 
has been used standard stations. 

both animal wastes: having commercial value. 

assumed that the quantity material handled would ton 
pér men per and that hours would the period 

facilitate the prevent liquids: reaching the 
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grates; dampers control the draft; and ample stack area and height 
prevent back-firing and produce everage velocity gases 
approximately ft. per sec. Plate III shows 20-ton incinerator 
plant. 

Although provisions were made for intercepting the grease from 
kitchen waste-water the time the original cantonments were con- 
structed, was found, later, that the commercial type trap which 
had been used was not effective, owing partly faulty design and partly 
limited capacity, and, early 1918, became evident that more 
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the collection grease; the steep-sided pyramidal, conical, 
bottoms; and the small diameter the eduction pipes which remove 
the settleable solids. The efficiency these traps has been determined 
several series carefully made tests which show conclusively that 
the average efficiency under the usual operating conditions least 
95%, and, some instances, 99% has been recorded. 

Grease recoveries these traps range from lb. per capita 
per year. The average estimated between and Thus 
will seen that the revenue obtained from this waste material alone 
very high present, owing the high prices now being paid for this 
product. Rendering plants have been built some the camps for 
purifying the grease obtained from the traps, order secure 
very much higher price for the product than would obtainable 
marketed the crude state. 

Numerous determinations the grease content the sewage have 
been made the camps, and indicate that 150 parts per million 
fair average quantity. will noted that this very greatly 
excess the quantities usually found municipal domestic sewage, 
the average the latter usually ranging between and parts per 
million. This one the most important characteristics military 
camp sewage. The following are fair averages some the other 
constituents camp sewage: 


Total organic 700 parts per million 
Total suspended organic solids...... 


will seen, therefore, that the sewage highly concentrated, 
and that the quantity suspended organic matter exceptionally high. 
The average quantity for nine American cities 125 parts per million; 
for three English cities, 237; and for all cities, both foreign and Amer- 
ican, 190. The conclusion, therefore, that camp sewage contains 
about 3.7 times the average for nine American cities, 2.4 times the 
average for all cities, and nearly twice the average for English cities. 
The strength the sewage undoubtedly largely due the relatively 
small per capita water consumption, certain waste products from 
kitchens, such garbage and grease, and the fact that the population 
made wholly adults. 
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area for the collection grease; the steep-sided pyramidal, conical, 
bottoms; and the small diameter the eduction pipes which remove 
the settleable solids. The efficiency these traps determined 
several series carefully made tests which show conclusively. that 
the average efficiency under the usual operating conditions least 
95%, and, some instances, 99% has been recorded. 

Grease recoveries these traps range from lb. per capita 
per year. The average estimated between and Thus 
will seen that the revenue obtained from this waste material alone 
very high present, owing the high prices now being paid for this 
product. Rendering plants have been built some the camps for 
purifying the grease obtained from the traps, order secure 
very much higher price for the product than would obtainable 
marketed the crude state. 

Numerous determinations the grease content the sewage have 
been made the camps, and indicate that 150 parts per million 
fair average quantity. will noted that this very greatly 
excess the quantities usually found municipal domestic sewage, 
the average the latter usually ranging between and parts per 
million. This one the most important characteristics military 
camp sewage. The following are fair averages some the other 
constituents camp sewage: 


Total organic 700 parts per million 
Total suspended organic solids...... 464 


will seen, therefore, that the sewage highly concentrated, 
and that the quantity suspended organic matter exceptionally high. 
The average quantity for nine American cities 125 parts per million; 
for three English cities, 237; and for all cities, both foreign and Amer- 
ican, 190. The conclusion, therefore, that camp sewage contains 
about 3.7 times the average for nine American cities, 2.4 times the 
average for all cities, and nearly twice the average for English cities. 
The strength the sewage undoubtedly largely. due the relatively 
small per capita water consumption, certain waste products from 
such garbage and grease, and the fact that the population 
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The sewage flow per capita per day ranges from approximately 
gal: The the rate flow, shown the graphs 
the chart, are much greater than municipal systems. 
When the general specifications for sewerage were prepared, was 
anticipated that the maximum rate flow from divisional canton- 
ment would between and times the average rate per hours. 
Since that time, tests several the systems have shown that this 
estimate closely approximates the actual results. The maximum rate 
flow during shower-bath periods, and this continues for 


period ranging from min. each unit. the original speci- 


Hourly Flow, Per Cent Average. 


i Noon 

Hours of Day 


Fie. 
certain requirements the capacities the sewers were 
The assumption was made that might necessary limit 
brigade time, order avoid excessively high rates flow, and 
corisequently the construction very large trunk and outfall sewers. 


the specifications were drawn advance the selection the sites 


for the cantonments; and, consequently, the exact location the several 
units constituting divisional cantonment had not been determined, 
impossible calculate more exact method the necessary 
capacities the sewer lines. Fortunately, however, 
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this method ‘resulted very satisfactory adjustment sewer 

result the data which have since been accumulated, relative 
the rates flow the several parts cantonment systems, from 
tests made the original sixteen cantonments, has been possible dur- 
ing 1918 this method somewhat more scientific one involv- 
ing factors the maximum rates discharge from individual units, the 
maximum length time such discharges continue, and the distance that 
sewage would flow that interval time. This method computing 
the sewers, cantonments having approximately the straight- 
line type layout, gives results which are materially lower than are 
obtained using the former method. less 
although considerable value—as check the original method 
layouts approximating the horse-shoe type. such cases, the con- 
centration flow certain points extremely high. cantonments 
having population approximately 40000 50000, the maximum 
diameter for the outfall sewer usually between and in. 

The sewer connections the lavatory buildings are in. diameter. 
few instances, the connections for kitchens have been in. 
diameter. The specifications adopted the Construction Division 
contain tabulation minimum gradients, for sewers different sizes, 
which will produce self-cleansing velocities. The calculations are based 
mean velocity approximately ft. per sec., with the sewer 
half full full. All computations for capacities are based sewers 
flowing approximately full during the highest rates discharge. 

The specifications require that the average distance between man- 
holes shall 350 The manholes are the simplest possible design, 
and are either square round, depending the kind material 
used construction. The sides are vertical, except where neces- 
use standard cast-iron frames and covers. has been the 
practice the office avoid, far practicable, the use cast- 
iron frames and covers, both account the high cost such 
material and the impracticability using small covers shallow 
manholes. the adoption wooden covers possible have 
vertical walls, and thus improve the facilities for inspection and the 
introduction sewer-cleaning apparatus. The wooden covers are very 
much than ‘cast iron. important consideration, also, 
the fact that necessary lock the camp sewer manhole covers, 


“4 
. 


242 SEWAGE AND WASTES DISPOSAL FOR 


order prevent using them receptacles kinds refuse, such 
old clothing, garbage, etc. 

Vitrified clay sewer pipes, with the standard type Portland 
joints, have been used almost wholly. few systems, con- 
crete outfall sewer pipe lines.have been 


TREATMENT 


Excepting few instances, where the type of.sewage treatment 
local practice favored State Boards Health, the standard type 
tanks and filters adopted the Construction Division has generally 
been Different types tanks were very carefully considered 
before standards were adopted, taking into aecount the peculiar charac- 
the sewage, far known that time, the necessity for 
rapid construction, and the comparative cost different designs. The 
standard tanks are designed the simplest possible lines, order 
facilitate construction and reduce the cost minimum. They are 
shown Plate IV, and are 
type; provided with and cross-walls, weirs, such way 
facilitate sedimentation and the withdrawal sludge. The bottoms 
compartments are pyramidal. 

operation, the tanks are comparatively easy control, especially 
with domestic sewage average quality. this respect they have 
marked advantage over the older types. 

Among other types considered for use was the Imhoff 
tank, but the principal reasons for not adopting were: (1) the high 
construction, estimates showing that their average cost would 
approximately three times much for the single-story tank; (2) the 
time required for construction would least twice great for 
the latter; and, furthermore, would less well adapted for treating 
the fresh camp sewage (Fig. the light more 
fortunate, for another reason, that the Imhoff 
tank adopted, namely, the using short-period, 
excessive quantities grease carried 

‘The practice the Construction Division has been build treat- 
ment ‘works only camps where was impracticable construct 
outfall sewer connect with city system, dispose the sewage 
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discharging into large body water, river the 
dilution factor would 

the treatment works consist sewage tanks and 
chlorinating equipment only. comparatively few cases has been 
necessary put secondary treatment works consisting trickling 
filters and secondary sedimentation tanks. 

The trickling filter, Fig. owing its large unit capacity, simplic- 
ity operation, and low cost, was the best means for 
secondary treatment. The designs for these filters differ several 
important details from the usual municipal engineering practice. Deep, 
expensive excavations were avoided wherever practicable, advantage 
being taken the conformation the site. This was also true 
the retaining walls, which were omitted wherever possible, terminating 
the filtering material with steep slopes. 


Single Story - Two Story 


CROSS-SECTIONS SEWAGE TANKS EQUAL CAPACITY 
SHOWING THE RELATIVELY GREAT DEPTH 2-STORY 
TYPE COMPARED THE STANDARD TYPE. 

THE COST THE FORMER TANK GREATLY INCREASED 
ACCOUNT DEPTH BELOW GROUND-WATER LINE. 


The filter has undulating floor, the distributor pipes being placed 
the summits and pipe-covered gutters the depressions. Thus the 
expensive system under-drains, which usually important feature 
plants for municipalities, was eliminated.. The inverts the 
drains and gutters are plane parallel the plane passing through 
the spray nozzles. This plane has inclination approximately equal 
the hydraulic gradient the distributing system during the average 
rate discharge from the nozzles. 

The filtering material consists hard, durable, crushed rock 
slag, the pieces which will pass screen openings and 
retained screen having openings. Relatively coarse rock, 
having little variation size pieces, favored, such material 
has large which are not completely filled with accumulations 
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films, and consequently admit free circulation air. The first 
filters constructed were ft. deep. few plants for hospitals, 
filters were used. The present standard depth for trickling ft. 


SIPHON CHAMBERS. 


The writer’s experience and observations led him devote great 
deal attention the design siphon chambers, with view. 
securing the highest possible efficiency the operation trickling 
filters. radical change has been made the dosing period, reducing 
Filters not more than ft. depth, when dosed this manner, will 
yield uniformly stable which generally low 
turbidity. The degree nitrification and oxidation which takes place 
such filter equal that obtained from deeper filters, 
illustrated the following figures taken from recent report 
series tests the Fort Myer, Va., filter. this report, comparison 
made between the results obtained from the experimental trickling 
filter Boston 1907, and those from the Fort Myer filter. The 
tank effluent, far the organic nitrogen and free ammonia were 
factors, was the same the two cases. Expressed parts 
per million, the filter effluent from the Boston plant contained organic 
nitrogen, 3.4; free ammonia, 12.0; nitrites, 0.8; nitrates, The Fort 
Myer filter effluent contained: organic nitrogen, 0.7; free ammonia, 1.8; 
nitrites, 0.4; nitrates, 25.7. The Fort Myer averaged dis- 
solved oxygen 42% saturation. This filter, the same series 
tests, gave average reduction 95% total count bacteria and 
92% reduction Coli. Numerous tests, made during the past 
months, the effluent from this filter, have shown 100% stability 
all times. 

During the season 1917, all sewage treatment plants were designed 
the supervising engineers the field, following the requirements 
the general specifications and standards which had been adopted 
the Construction Division. During the season 1918, however, the 
engineering force the Sanitation Section the office has been largely 
augmented, and all designs for treatment works have been prepared 
office. This has been found more satisfactory 
arrangement than that the previous season. 

The following assumptions are made the design all sewage 
treatment plants: For temporary camps cantonments, average daily 
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per capita flow sewage, gal.; hospital plants, 150 gal. per bed per 
day, and gal. per attendant per day; average detention 
tanks, hours, based net tank, making certain 
allowance for sludge capacity; maximum dosing period during highest 
rates flow, min.; filter capacity, population per acre, with 
5-ft. depth. 

the close 1918, the Construction Division has built 150 
tanks standard design and they have total holding capacity 
20.000 These plants are distributed throughout all parts the 
United States. Comparatively few filters have been constructed, the 
total number being only 19, having total sq. ft. 

The writer’s experience leads conclusions relative 
sewage treatment plants and which are summarized 
follows: 

Sewage contains both acid and base-forming constituents. the 
base-forming elements predominate, the decomposition sludge and 
scum will rapid. If, the other hand, the acid products decom- 
position are not promptly neutralized, bacterial decomposition will 
greatly retarded. 

the water portion the sewage high alkalinity, the bacterial 
action will vigorous, and the digestive capacity tank corre- 
spondingly Co-ordination certain observed facts relative 
the performance tanks widely separated parts the country 
has confirmed this conclusion. 

‘The color sludge alone not true indicator thoroughness 
digestion, the sludge Imhoff tank may the 


presence iron sulphide, one the products decomposition, and’ 


still incompletely digested. true, however, that well-digested 
sludge either dark brown black. Furthermore, the so-called 
“tarry” odor not characteristic digested 
sludge, the writer has examined many samples which not only 
did odor this kind, but were practically odorless, and 
dried very rapidly, even under adverse conditions. 

The from Construction Division type of. tank, 
functioning normally, that plain sedimentation tank, 
due the fact that the very finely divided matter borne 
partly mineralized. 

The capacity trickling filter does not vary the 
volume filtering material, 5-ft. filter giving good results 
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deeper one. The average rate dosing for filters all depths should: 
not exceed per acre per day, high degree 
tion desired. The short: period more than 

humus discharged from properly trickling filters 
should not create objectionable condition due 
putrescible character the effluents’ from some deep trickling filters, 
and also the humus held suspension, due either 
quality tank effluent improper dosing. the flow from spray 
nozzles continues the entire depth filtering material will 
drenched, with the result that insufficient time will 
thorough oxidation and nitrification the matter. The flow 
from under-drains should maintained uniform rate 
possible. 

Treatment intermittent sand filters, even localities the 
exceptionally good quality for the purpose, has not been 
satisfactory anticipated, owing the unusually high content 
the has been necessary, consequently, certain instances, 
put tanks for the preliminary treatment the sewage before dis- 
charging the sand beds. Furthermore, such plants (intermittent 
sand filters) are usually higher cost construction; and considerably 
more operate, than those the standard 

The wide variations rates flow camp sewage treatment 
plants, the extremely high suspended content the sewage, and 
the inhibiting influence bacterial development resulting from the 
excessively large quantities are important factors 
mining the load which borne the camp sewage tanks. Statistics 
fail show that there has ever been where these adverse 
fundamental factors were fact that should not 
overlooked assigning tanks this type their proper the 
sanitary engineering practice the future. 

realized that the problem sewage disposal 
due the great variety waste matter which con- 
stitute sewage. There ample field for research work along several 
lines, order perfect the processes use, and develop, pos- 
sible, plants which will satisfactory results lower construction 
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THE PROPOSED NEW YORK AND NEW. JERSEY 
VEHICULAR TUNNEL 


1919. 


Amos SOHAEFFER. 


Epwarp Am. Soo. E.*—The purpose this discus- 
sion call attention some the reasons for constructing vehicu- 
lar tunnel connect New York and New Jersey, and discuss the 
merits the various types tunnels proposed. 

Before proceeding, however, might well state that, although 
the construction bridge across the Hudson River had been agitated 
for many years, was not until 1906 that any official action was taken 
the States New York and New Jersey. that year both States 
appointed Bridge Commissions report the building 
bridge across this river. 1913, additional powers were granted 
the New Commission the Legislature, which enabled 
direct its attention tunnel construction, the New Jersey Commission 
having like powers from the Legislature that State. 

February, 1913, Messrs. Jacobs. reported the 
Commissions tunnel was entirely feasible, and recommended two 
tubes, driven the shield method—one for east-bound traffic and 
one for west-bound traffic—each roadway having width ft. 
and head-room about ft, in., the inner diameter the tunnels 
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New Jersey terminal was 12th Street, Jersey City, and the New 
York terminal Canal Street, shown the plan and profile, Fig. 
For lining, was recommended, concrete facing. 
1910, this firm had prepared plan for two-level tunnel, Fig. The 
lower level provided roadway ft. wide, with ft. head-room; the 
upper roadway was ft. in. wide, with head-room ft. 
there were two footwalks traffic. was contemplated 
that fast-moving automobiles would placed the lower level and all 
other traffic the upper level. 

The study for the arrangement roadway tunnel crossing beneath 
the Hudson Riyer Messrs. Jacobs and Davies, based the assump- 
tion that not probable that any large amount pedestrian 
would likely pass through such tunnel, the distance from shore 
shore about mile the region Cortlandt Street, New York, 
and about mile 59th Hence, much space possible has 
been devoted vehicular traffic, for which separate accommodation has 
been for “Fast” and the fast being confined 
lower, and the slow the upper, roadway. 

Air have been shown, permit mechanical ventilation. 

Ample head-room for each type example: 
the highest slow-moving ‘truck ‘about in. the head- 
room provided for vehicles ft. in. 

The height the highest limousine automobile ft. in., and 
the headroom provided for fast vehicles ft. in. 

July, 1916, the Public Service Corporation New Jersey 
selected Board of: Engineers report the design and feasibility 
vehicular tunnel under the Hudson River. This Board consisted 
Burr, Ralph Modjeski, and Moran, Members, Am. Soc. 
E., and, January, 1917, reported favor the construction 
tunnel the trench method. The section the river was 
reinforced concrete resting timber piles. was be, generally 
speaking, elliptical section, the inner major axis being ft. in. 
and the outer axis ft. in. The over-all distance from top piles 
roof was ft. in. One roadway, ft. wide with head-room 
ft., two footwalks, one ft. in. and one ft. in. wide, were 

September, 1917, Gen. George Goethals, Am. 
Soc. was retained the Joint Commission report the 
best type tunnel built. November that year recom- 
mended the construction single tunnel with two levels, 
constructed the shield method, and pre-cast concrete blocks were 
used place cast-iron with concrete lining. change 
location was recommended. 
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YORK-NEW JERSEY VEHICULAR TUNNEL Papers. 


The following are the estimates cost the three tunnels: 
and Davies, for two tubes, “pre war 


Goethals, one tube, “war prices,”.... 


REASONS FOR THE CONSTRUCTION VEHICULAR TUNNEL: 


1.—Reduce vehicular congestion the ferries. 

2.—Prevent recurrence possible coal and food famines, due 
interruption navigation account weather labor 
troubles. 

3.—Free part river front now occupied railroad companies 
for car-float and freight-lighter deliveries, having freight 
delivered New Jersey and hauled trucks New York, 
and vice versa for freight from New York. New Jersey has 
plenty room for freight terminal expansion, but New York 
has practically none. 

cost handling freight New York eliminating 
great trucking waste due delay receiving and delivering 
freight railroad terminals. will save the cost rehandling 
New York terminal. The expense operating through the 
tunnel will more than offset lighterage and terminal charges 

New York. 


The construction the tunnel has been recommended all the 
substantial organizations New York City. 

The New York Assembly has passed bill authorizing the New 
York Commission enter into contract with the State New 
Jersey for its construction. This contract, become effective, must 
ratified the United States Congress. 

The Assembly bill carries appropriation and, 
becomes law, practically binds the State New York expendi- 
ture not exceed 000 000 its share for the tunnel. 

New Jersey has enacted legislation provide sum equal that 
New York. 

The estimated annual capacities the three designs under con- 
sideration are: 


Jacobs and 5000000 vehicles. 


Burr, Modjeski, Moran..... 600 


Messrs. Jacobs and Davies present details what speed and 
spacing were assumed. Messrs. Burr, Modjeski, and Moran assumed 
miles per hour and ft. spacing, from center center vehicles. 
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ealeulating the capacity Gen. Goethals’ plan, was estimated 
100000 vehicles both directions could pass for hours, 


follows: Speed,in Distance, Number 
center vehicles 
perhour. per hour. 
Horse-drawn vehicles............. ft. 800 
Fast motor vehicles.............. 990 


Estimated hourly 090 
Total estimated capacity, both directions, for 


Internal Diameter Cast-Iron Lining 
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Applying Gen. Goethals’ estimate the design Messrs. Burr, 
and Moran, and bearing mind that the capacity for single 
line traffic must controlled the speed the slowest: moving 
vehicle, this tunnel would have capacity 14000 vehicles both 
directions per day, per year. 

Applying Gen. Goethals’ estimate the plan Messrs. Jacobs and 
Davies, estimated that 800 vehicles can passed both direc- 
tions hours, 272 000 annually. 

The five ferries, Cortlandt, Barclay, Chambers, Desbrosses and 
Christopher Streets, from which this tunnel would tend take traffic, 
carry about 000 vehicles daily. estimated that the tunnel would 
attract least 60% this ferry traffic, 000 vehicles daily. 

The Delaware, Lackawanna and Western, Erie, and Pennsylvania 
Railroads carry across the Hudson daily 1500 freight cars each 
direction, 3000 cars daily. Assuming that these cars con- 

a 


TYPICAL SECTION 
NEW YORK AND NEW JERSEY VEHICULAR TUNNEL 
CROSS-SECTION OF-A TWO-LEVEL, THREE-WAY EACH, 


VEHICULAR TUNNEL 
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tain tons each, 60000 tons are carried daily. one-half this 
tonnage hauled through this tunnel trucks, with average 
capacity tons each, will require 7500 trucks the work. 
Adding the traffic directed from the ferries, there results daily total 
500 vehicles, 4500000 annually days per 

Pleasure automobiles, which would diverted from ferries north 
Christopher Street, have not been taken into account this 
tion. Assuming 1500 per day fair average, the daily total would 
vehicles, practically the same number Manhattan Bridge 
now carrying. 

This estimate very conservative, and, the increased traffic 
the East River Bridges for the past few years any criterion, may 
confidently look forward increase traffic 100% years 
this tunnel. 

Table statement the traffic over the four East 
River Bridges, taken from the records the Department Plant and 
and instructive and worthy much consideration 


determining the type tunnel for the needs the estimated traffic 
accommodated. 


East River GENERAL 
Opened. Length. Roadways. Width. 
Brooklyn Bridge..... 1883 016 ft. ft. each. 
Williamsburg Bridge.. 1903 7308 ft. in: 
Queensboro’ Bridge... 1909 7449 ft. 


designing any new bridge similar these structures, one 
would think taking the roadway widths the Brooklyn Williams- 
burg Bridges adequate for present- day requirements. 

The Manhattan Bridge roadway ft. wide, sufficient pass 
two lines traffic each order care for the morning 
and evening rush-hour traffic this bridge, horse-drawn vehicles are 
prohibited from crossing from Brooklyn the evening period and 
from Manhattan the morning period. During both these periods 
this traffic diverted Brooklyn Bridge, making possible accom- 
modate three lines Manhattan Bridge from Brooklyn the morning 
rush and Brooklyn the evening rush. 

The Police Department, order increase the capacity Fifth 
Avenue, removed the isles safety 42d Street and 
streets north that Formerly, only three 
vehicles could operated each the removal these 
obstructions four lines are now accommodated the direction 
morning and evening rush periods, and two lines the opposite 
tion: The Police Department: reports 800 vehicles 42d 
Street and Fifth Avenue hours. 
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TABLE 


orse- Motor- orse- Motor- Horse- Motor- 


Four East River 


1912, Total number vehicles, 18304; 1919, 46305 vehicles. 
Increase, 150 per cent. 


1912, 11893 were horse-drawn; 1919, were horse-drawn. 
Decrease, per cent. 

1912, 6411 were motor-drawn; 1919, 36555 were motor-drawn. 
Increase, 470 per cent. 

1912, Manhattan Bridge, total vehicles, 4823; 1919, 14618. 
Increase, 200 per cent. 

Estimated tunnel traffic, first year after opening, 15000 vehicles 
daily, with estimated increase 100% years. 


The four East River bridges have been the means the discontinu- 
ance seven ferries (Wall Street, Catharine Street, Roosevelt Street, 
Grand Street, Houston Street, 23d Street Broadway, Brooklyn, 
and 92d Street) across the East River. Similar results, doubt, 
obtained the case the ferries across the Hudson River when 
the vehicular tunnel operation. 

The distance along the water-front from Pier 14th Street 
miles, one-half which occupied railroads for ferry and 
freight terminals. confidently estimated that least mile 
this water-front could released for.other purposes this tunnel 
were constructed. 

The passage the New York Assembly the bill providing for 
the construction tunnel tunnels, and appropriating funds 
commence the work, has very forcibly brought the attention the 
the work, and criticism has been directed against the design 
approved Gen. Goethals. was the matter ventilation, 
one the scientific papers claiming that would impossible 
ventilate This paper,, during month, has 
reversed its former opinion. 
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Count over. East River 


drawn. drawn. Total. drawn. drawn. 


‘The size the tunnel and the use pre-cast concrete blocks 
place cast iron, are now being made subjects controversy. 

The Governor’s Reconstruction Commission has invited criticism 
the Goethals plan, and Committee Engineers has recommended 
that the type tunnel for this location decided Committee 
Subaqueous Experts. 

The points raised the Reconstruction Commission are: 


the type tunnel proposed possible construction 

3.—Are the estimates cost anywhere near correct—in other 
words, will the State find that has entered upon programme 
much more expense than has sight the present time? 


‘The size the tunnel unusual; its diameter ft. in., and the 
diameter the largest tunnel yet built special type 
shield drive the tunnel has been designed Am. 
Soe. This shield, which divided horizontally into four sec- 
tions, has multiple air chambers its forward part, each ending ft. 
front the chamber immediately above, thus enabling the excavation 
done separate vertical faces. Gen. Goethals has approved this 
shield, and states that will the work excavating the tunnel. 

Concrete blocks have never been lining subaqueous 
tunnel. They have been used land tunnel Montreal, driven 
method, and have been found satisfactory. 

known that concrete blocks have been used for wall 
construction for many years New York City, and fault has been 
found their durability. 

The proposed tunnel will 300 ft. long. The roof ft. below 
mean low water. This depth has been fixed permit issued the 


War Department for tunnel this location. For 4000 ft. the 


tunnel will practically level. The grade each the approaches 
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fixed per cent. Practically similar grades exist the East 
River Bridges. The lengths roadway approaches and grades these 
bridges are follows: 


Bridge Approach Length Grade 
Manhattan Manhattan 900 ft. 3.10 per cent. 


“ 


Brooklyn Manhattan 1562 


Ventilation experts have advised that the tunnel can artificially 
ventilated. has been stated that artificial ventilation not neces- 
sary. This statement based the fact that two vehicular tunnels 
London under the Thames are being used successfully without artificial 
ventilation, although one them the ventilation plant has been 
constructed and ready for use found necessary. 

The London tunnels referred are known the Blackwall Tunnel 
and the Rotherhithe Tunnel. The Blackwall Tunnel, Fig. 
below London Bridge. 200 ft. long and lined with iron. 
The outer diameter the tube ft. roadway, ft. wide, and 
two sidewalks, each ft. in. wide, are provided. The minimum head- 
room ft. in. The maximum grade (2.78%). The 
tunnel was opened traffic 1897. The contract price was £870 000; 
the cost property, sites for rehousing, and miscellaneous, amounted 
total cost The 1917 Report the Public 
Service Corporation New Jersey states that the annual traffic for 
1913 was vehicles and passengers. actual count 
during period hours, January, 1916, showed that 2000 
vehicles and passengers used this tunnel, the greatest number 
vehicles for any hour being 219. 

The Rotherhithe Tunnel, Fig. miles below London Bridge. 
generally similar design the Blackwall Tunnel, with the 
exception that. the outer diameter ft., making the largest suba- 
queous tunnel ever built. ft. long, and has roadway ft. 
wide and two footwalks, each ft. in. wide. The maximum grade 
1535 The tunnel was opened traffic The contract price 
was £1088 484; the cost property, sites for rehousing, and 
cellaneous, amounted £911 516, total cost 000 000. 

The 1917 Report the Public Service Commission New Jersey 
states that the annual traffic for this tunnel for 1913 was 937 946 
360 067 passengers, From count made 1914, for 
tunnel, 

The heaviest traffic for any one hour, from the foregoing records 
these two tunnels, was 219 vehicles for the Blackwall Tunnel. 
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speaker’s estimate traffic through the proposed tunnel, 
yrne. 


vehicles per day, would mean maximum 1300 vehicles per 
hour heaviest traffic. This estimate made from the count taken 
the Manhattan Bridge March 14th, 1919, which day there was 
total 613 vehicles recorded using the bridge for hours, the 
heaviest hour traffic being vehicles. 

hearing before the Reconstruction Commission, Mr. O’Rourke 
submitted proposal build the tunnel complete ready for use for the 
sum $11 500 000. 

‘In answer the criticism raised the hearing, that the patented 
shield, concrete blocks, and gravel backing gave him exclusiveness 
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bidding for the contract, proposed refer his interest the matter 
the Chamber Commerce, with full power fix his compensation 
for giving license any contractor use all the patents for the driving 
this tunnel. This compensation. was not expected exceed one- 
quarter the saving made their use. 

From experience many years with traffic long-span 
there doubt the speaker’s mind that narrow roadways 
for present-day traffic, they are sources con- 
gestion and blockade, particularly during the traffic 
The failure one vehicle maintain its position these times has 
been frequently the cause the entire interruption the vehicular 
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20-Foor Roapway, WOULD PERMIT TRAVEL. 
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traffic across bridges which have narrow roadways. The Brooklyn and 
Williamsburg Bridges are examples this narrow roadway error, but 
the roadways the Manhattan and Queensboro’ Bridges are free from 
congestion from this cause. Fig. shows that the addition ft. 
20-ft. roadway would permit 3-way travel. 

would require four 2-line vehicle roadway tunnels equal the 
capacity the tunnel approved Gen. Goethals. The cost these 
would $22000000, pre-war estimates, compared with 
$12 000 000, present-day prices, for the Goethals design. 

Therefore, from cost and efficiency point the problem 
seems easy solution. 


the general conditions the tunnel traffic question—about which 
probably well informed anybody the world—and also 
what has shown the different types tunnels, including that 
which the speaker interested, will probably leave little 
said the subject highway traffic, and this discussion will 
confined certain novel features the proposed Hudson River 
Vehicular Tunnel and some the new methods involved. 

properly said that that tunnel large one, and there 
has been other like some features, but, general, 
similar the other Hudson River Tunnels, and its vital features 
exactly the same. The shield, also, like other shields all 
essentials, and, addition, possesses two simple improvements which 
would have been used former shields they had been known. 

Certain patents have been issued various parties for methods 
dividing the face the shield into different levels, avoid the 
unbalanced pressure caused’ height the whole diameter, 
which exists where there one chamber from top at. the 
front the shield. The first these patents, for subdividing the 
front the shield, was issued Brunel 1818, but had nothing 
with compressed air, because that was before its use had been 
introduced tunneling. The first patents for air-pressure 
shields were issued about 1888. 1891 the Pearsons, Pearson 
and Son, London, were granted patent multiple air-pressure 
shield, the drawings which show four levels, the same the shield 
now under discussion. 

about the same time, the closing the opening between the 
tunnel lining and the tail the shield, order prevent the escape 
air the inflow water, was attempted Sir Moir, 
Am. that company. obtained two patents the 
subject. Hough, Am. Soe. E., also obtained patents 
means close that opening. 
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The speaker has knowledge that any the tail-closing devices 
were ever tried, but the multiple air chambers were, and were not 
success, because the faces the excavation were all one vertical 
plane. When the excavation had been carried sufficiently far down- 
ward, the air crept around the face the floors from one level 
another until the same pressure existed from bottom top all the 
chambers. the new shield, each chamber projected beyond the 
one above, this cannot happen, because the air passes into the ground, 
where expands rises, passing each chamber less than the 
pressure that chamber. 

there anything that the speaker’s experience with compressed 
air has taught him, that soon air escapes into the ground 
expands and rises, for, matter what its pressure was when 
got out, instantly takes the pressure the ground-water in. 
The several chambers have the same air pressure the ground-water 
the level their floor, and thus have higher pressure than that 
the ground front them, and, consequently, the escaping air 
cannot hold enough pressure enter any chamber passing. 
for any reason, moved backward well upward, across the step 
between the vertical planes the excavation, the ground friction 
would cause additional reduction its pressure, further prevent- 
ing from entering the chamber above. Therefore, nothing clearer 
than the fact that air escaping into the ground from one chamber 
cannot enter another chamber which the air pressure greater than 
that the ground-water front it. 

has been stated that perhaps boulder might met the front 
floor when shoving the shield, contingency which most likely. 
pulling blasting that boulder, hole made the same 
size the boulder. The experts say: “What prevent air 
large volume from going through this hole and entering the chamber 
behind?” The answer that large volume air could not 
contained hole the size boulder, and that the boulder must 
have been least the width the step front the chamber. 
All these things relate only the work shore, where sand and 
gravel are found. Under the Hudson River there only silt, and the 
upper levels the shield would never opened take any 
that. The effective cover could counted from the top the 
opening through which silt being admitted into the shield, the 
bed the river the top the clay blanket, the case may be. 

already stated, the efforts heretofore made close the opening, 
between the tail the shield and the tunnel lining within it, reached 
the point taking out patents for devices. Stuffing the opening 
the top with cement bags, blocking with steel plates against the 
end the last ring, are about all that has been done impede the 
escaping air. The bags were blown out the next shove, and the 
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steel plates had down order erect the next ring, that 
réal continuous checking escaping air was accomplished. 
the back the shield under the lining was inaccessible, nothing was 

ever done stop the water from entering the bottom, except 

raise the air pressure while the bottom plates were being set, when- 

ever the water gave trouble. order that the multiple air-pressure 
chambers the front the shield might have practical value, was 
essential that this opening should continuously against the 

escape air the inflow water. 
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SECTION BOTTOM TAIL SHIELD 


Fig. shows how this done the simple expedient 
providing recess the tail the shield two steel-plate 
rings having space between them which two flap-valves, extending 
around the whole circumference, are fastened the tail. The back 
one faces backward, and the water seeking enter presses down 
the lining, making water-tight seal, like the foot-valve 
pump. The front one faces forward, and the air pressure forces the 
flap down the lining, making air-tight seal, like valve 
air compressor. 

this way the water excluded and the air irre- 
spective the water air pressure, that, connection with the 
multiple air-chambers, the excavation may done without much 
unbalanced under greatly reduced cover, and the tunnel 
itself can given such pressure may most desirable, independent 
the immersion. 

likely that some lubricant may be. used the 
facilitate slipping the flap-valves during the shoves, and pro- 
vision, will.also made pump back into the tunnel any water 
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air that may accumulate between the valves and interfere with their 
operation. The valves will strongly constructed, and should last 
through the distance the shield has go, but, necessary, they can 
readily repaired replaced: 

Another matter which should mentioned the information 
obtainable regard the Canal-12th Street Line. obvious that 
that location must right, because everybody who has projected 
down-town tunnel has selected it. was chosen first Messrs. Jacobs 
and Davies. was afterward adopted the Commission Engi- 
neers for the Public Service Corporation New Jersey, and was 
also chosen for this latest tunnel. It.is borne mind that the 
Commission Engineers, appointed the Public Service Corporation 
investigate the Hudson Vehicular Tunnel question, was given carte 
blanche the information was obtain, and also the extent 
which its expenses might go. The three men this Commission 
are among the most prominent bridge and foundation engineers 
the country, and have had great experience obtaining data for 
plans. The work exploration necessary for foundations for bridges 
buildings necessarily much more extensive than any exploration 
for shield-driven tunnel. one case the work from the top 
down, and important know the material which the excava- 
tion will made and the kind material the bottom. the 
shield tunnels, what above the tunnel little importance, 
except whether will will not answer for cover. neces- 
sary that the ground under the tunnel sufficiently compact carry 
the load, and this can done, even silt, experience shows, 
probably because the structure weighs less than the ground dis- 
places. the shield can driven through any kind material, 
few good borings answer all practical requirements, particularly 
the Hudson River, where the shores and river bed have been tunneled 
often. The same parties who were employed the speaker’s 
Pennsylvania Tunnels ‘were engaged the Commission, and made 
thirty-eight core borings into the rock from end end the tunnel 
site, even where the rock was 200 ft. below the grade. Therefore, the 
rock profile very well known. 

addition these borings, forty-two test piles were driven the 
river bed. the bed the river consists silt above the rock, with 
foot two gravel and sand lying the rock, the Commission 
justified the statement made its report that obtained the 
first and only complete rock profile under any the rivers about 
New York City. 

Fig. shows the proposed interlocking concrete block tunnel, and 
the the blocks are given Fig. 10. The projections are 
in. longer than the depth the recesses, that the blocks not 


except the bottom the recesses; that say, 
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the pressure caused shoving the shield transmitted through the 
lines projections and recesses, that spawling avoided, and the 
other parts the joints are free and accessible for water-proofing, 


and grouting. 


key-way moulded the top the joints, one side and 
one end each block, which put mastic gasket, opposing which 
are projections from the oposite side and end, which compresses the 
mastic, thus completely filling all joints the top. 


the bottom the joints caulking seam will moulded, and 


filled with well-driven caulking oakum and tar, final line 
defense against the entrance any water that might pass the 
mastic and grout portions the joints. Three blocks will cast 
time, that where the key-block shows the top, requiring three 
special blocks, those three would made one operation. The 
parts the joints inside the key-way and caulking seam, except 
narrow smooth band for exact joint which spacers will 
placed while the blocks are being erected, will left purposely rough. 

The size the block, measured from the bottom 
the face the projection, must uniform throughout, and all the 
moulds will have machined faces these points, maintained 
exact distances apart. There ought more difference the 
blocks, projections and recesses, than fine machine work, 
because concrete fits its mould, and the moulds would made with 
extra care those points. Therefore, the blocks can relied 
maintain contact throughout the line projections 
The jacks never let the blocks, except that when adjoining 
block being set, one jack released each side joint, after 
which the pressure immediately restored. This means that the 
concrete block rings are always under compression. Assuming one- 
fourth the jack power used for compression between shoves, 
this would equal per sq. in. ring. Concrete weighs 
per sq. in. for each foot height, that the rings are always 
under compression equal the weight section tunnel, ft. 
long, turned end; thus the rings are like courses pier, 
ft. below its top, which are held place that much super- 
imposed weight. Therefore the concrete throughout the tunnel 
given initial compression which renders tension members unneces- 
sary, longitudinal tension can 

proposed use gravel packing around the tunnel lining 
throughout. This gravel blown simultaneously through number 
rubber hose pipes inserted passages the tail the shield. 
The gravel will blown from many tanks into the space made 
the shield outside the lining moves forward, completely filling 
that space. The gravel composed equal mixture 
coarse and fine grits, which are about the size buckshot and birdshot. 
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The effect the impact the gravel itself crush into 


hard mass, cemented like embryo sandstone the powder into which 


some reduced. building inter-track stations, there has been 
oceasion take out portions tunnel lining, where gravel packing 
had been used, and the lining seemed encased sandstone. 
The Public Service Commission engineers took photographs showing 
cracks the ground into which the crushed gravel ran, the same 
grout would, and was equally hard, for all practical purposes. 
connection with the Hudson River silt, certain that gravel packing 
will hold the ground undisturbed and solidified where surrounds the 
tunnel, that its power will greatly improved. 


CROSS-SECTION 
10. 


Some question has been raised the use gravel packing 
silt, through which the propelling air could not places 
where the ground impervious, the shield provides means for return- 
ing the air that ‘carries the gravel back into the tunnel through the 
same passageway that contains the hose. tunnel Detroit, 
where bad settlements were occurring, gravel packing now being 
used successfully clay. 
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The experience during the construction the Pennsylvania Tun- 
nels was that there were serious irregularities pressure the 
silt against the sides the lining for about year after the tunnels 
were driven. Shores and tie-rods were used throughout maintain 
the rings circular form, and these had retained for more than 
year, after which the ground had settled uniformly around the 
tunnels, and the cast-iron rings retained their form unaided while 
the concrete lining was being placed. This would indicate that, 
gravel packing had been used prevent the disturbance the silt, 
there would have been trouble from unequal pressures any time. 
also proves that the alleged differences pressure undisturbed 
ground around the circumference have distorting effects. test 
was made the Willoughby Street Tunnel slacking off the turn- 
buckles. This was done without causing the slightest spreading the 
sides the tunnel, that safe say that the gravel packing 
enables the ground hold the tunnel and the tunnel hold the 
ground, silt well any other material; and that this large 
tunnel can built, gravel packing used, without any deforma- 
tion the concrete rings disturbance the equilibrium the 
ground. Moreover, the 36-in. interlocked concrete block rings are very 
stronger than any rings that could built within 
reasonable limits cost, and there question that where the 
weaker ring held its form assisted only gravel packing, the stronger 
one will also, with the same assistance. these strong rings 
get further strengthening from the steel columns and floor, securely 
anchored the lining take tension compression six 
different parts the circumference. 

The lowest point the Pennsylvania Railroad Tunnels was ft., 
and the air pressure was about lb. per sq. in. from one side the 
river the other, that is, much less pressure was required than the 
immersion would indicate. answers the question, asked 


Paul Brown, Am. Soc. E., the men the bottom 


chamber working for short shifts while the men the other chambers 
would idle. matter fact, this shield and this method 
not for any greater immersion than the Pennsylvania Railroad 
Tunnels. 

The rock the New York end the tunnel would taken out 
shaft, and not under compressed air. 

reference the ventilation the tunnel, appeared 
short time ago which was not meant apply this tunnel, 
not been proposed when the article was written. attempting 
deseribe it, the writer that article alluded Mr. Davies’ tunnel 
and the tunnel the Public Service Corporation. assumed 
sq. ft. the area through which were diluted the fumes 
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about 150 automobiles, averaging each, and all supposed 
consuming gasoline the highest rate. then calculated the 
velocity and power required using Kent’s formula for ventilating 
mines. assumed that the rough surface the mine passages and 
the smooth surface ventilating duct have the same modulus 
friction. 0.002 one case and 0.007 the other, will 
seen that there some difference. That article, however, used 
to-day against this tunnel which has 250 sq. ft. duct area, not 
mention more than 600 sq. ft. roadway which will also used. 

The well-known law regard the movement air that the 
power required move varies with the cube the volume, 
inversely the cube the area cross-section the tube. there 
were sq. ft., 48000 would required, costing 
year. duct having 104 sq. ft. would require one-eighth much, 
6000 Doubling that area again would give one-eighth 
one-eighth 000, about 800 The actual duct area this 
new tunnel would require about 500 

Ventilating apparatus was provided for the Blackwall Tunnel, but 
was never used, and provision for ventilation was made the 
next Thames tunnel. There are half dozen other vehicular tunnels, 
none which has induced ventilation, and where even pedestrians 
without danger inconvenience. 

Mr. Parmley has discussed the subject jacks and the slope 
that the earth takes around tunnel, and how much more 
will needed. The speaker familiar with nearly every tunnel 
that has been built the vicinity New York City, and has had 
with great many kinds, both engineer and contractor. There 
one rule regard jacks and resistance jacks shields that 
true that regard the weights put caisson order 
sink it, and that is, matter the area rubbed surface. 
The diameter dimensions not matter. the rubbed surface 
that counts. 

There rule, and more for construction reasons than any- 
thing else, that jacks shield are placed about ft. apart, 
the diameter the tunnel known, the number jacks required 
will the same the diameter, feet. tunnel driven 
under Brooklyn Heights, where there are 120.ft. cover, and where 
the weight top several times great that top this tunnel 
through the Hudson silt, that rule followed successfully 
the speaker did, and calculations will satisfy him that the jacks 
used did not push those shields, because they. did. 

Then again, the question the design the blocks and the load 
forced the blocks jacks, was fully settled.at Montreal, 
where there cover more than ft. above the tunnel, least 
ft. which that jelly-like substance. known “bull’s 
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The jacks used the shields there were loaned the O’Rourke Com- 
pany the contractors, Mackenzie, Mann and Company. 
Brown, Am. E., the Chief Engineer the tunnel adopted 
these blocks without any precedent guide him, and and his 
principals are greatly pleased with the results. The speaker was 
familiar with the work while was going on, and knows whereof 
speaks. 

recent hearing, regard the Hudson River Tunnel, before 
the Reconstruction Commission the State New York, Mr. Brown 
declared that, although the weight was great that crushed the 
footings the shield, consisting three 12-in. bolted 
together, with concrete between, bent the center columns, and some- 
times sheared the rivets the channel-beams the top the columns, 
was concrete block even deformed. Further than that, 
with all this weight above, the jacks, approximately ft. apart, pushed 
the shield, exerting 150 tons when the water pressure was 000 lb., and 
there was not single case which projection concrete block 
was crushed. other words, this tunnel with interlocking concrete 
blocks was driven most successfully under difficulties fourfold great 
those that will encountered the tunnel the Hudson River 
silt. 

The use concrete blocks saves both time and money; nevertheless, 
the speaker’s company prepared use either cast-iron concrete 
lining. 

Paut Brown,* Am. Soc. E.—Only two weeks ago the 
Governor New York State requested Engineering Council appoint 
committee five engineers advise the Reconstruction Commission 
the State New York regard proposed public works projects. 
act that committee two engineers this Society were chosen. 
One the first things the Governor asked the Reconstruction Com- 
mission was report the vehicular tunnel under the North 
River. happened that only one member the Engineering Com- 
mittee had had tunnel experience, and the Committee believed that 
ought not pass such important work, involving many 
technical details, that the Governor refer the matter 
paid commission properly qualified engineers. 

Some months ago this Society, thinking that was not performing 
its full functions the affairs the State and the Nation, appointed 
Development Committee. This Committee has not yet reported, but, 
has seemed the desire that this Society should fill large 
place the community, the members now have chance assist the 
Governor the State and perform that larger function, for, those 
who are familiar with this kind proposition will say what they 
think about it, they will very good work for the State, and will 
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help the Governor, very anxious get all kinds Mr. 


improvements going. 

There are many members this Society who are capable dis- 
cussing such project. Mr. Quinn has had much experience 
tunnel construction, well Messrs. Davies, Forgie, Lavis, Mason, 
Haggard, Snyder, and Shailer; and there may many others. they 
will say what they think about this tunnel, the Committee and the 
Society can get behind their opinions without any question. 


The Committee has been asked questions, few which 
are follows: 


Can such tunnel 

Can shield, ft. diameter, constructed sufficient 
strength, without prohibitive weight and expense? 

Would pre-moulded concrete blocks have sufficient strength 
withstand the thrust such shield? 

Could pre-moulded concrete blocks the design suggested made 

Would such blocks have sufficient strength support the tunnel 

possible maintain compressed air several pres- 
sure the face shield? 

With four sets air locks the shield, would the concentration 
much effort this point prove serious obstacle? 

Can shield such size and strength kept line and grade? 

well-known fact that shield, cannot move ahead, 
will move downward; and, with the lower part such shield 
projecting far beyond the upper, did settle, could ever 

This shield ft. below mean low tide, ft. lower than would 
necessary with smaller tunnel with correspondingly lower 
pressure. the bottom chamber, through the rock sections, 
the “sand hogs” would only work short hours. The shield 
could move faster than the bottom chamber. Would this 
make the progress slow that the cost would 

Can any system concrete blocks designed for this tunnel that 
would proper substitute for the usual cast-iron 

Would the congestion traffic the terminals, due the con- 
centration into one tube, prohibit that type 

Would two single tubes, carrying two lines traffic each 
direction, sufficient for the present traffic needs 

What units cost are used making the estimate $11 500 000 
for this 


The speaker hopes that this discussion will bring out many facts 
this project. 
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Am. Soc. E.—The speaker deeply interested 
Mr. Byrne’s presentation this proposition, particularly with refer- 
ence the traffic. Information respect the actual volume 
traffic expected connection with these proposed highway tunnels 
has always been more less deficient, and Mr. Byrne’s statement 
that feature decidedly illuminating. 

The speaker admires Mr. O’Rourke’s presentation, and the in- 
genuity with which solves all the various problems connection 
with his tunnel. Mr. Byrne, opening discussion, has men- 
tioned the speaker’s name, would well clear little history 
that regard. 

week: ago, the speaker attended meeting the Reconstruction 
Committee, and stated then that had been connected with the 
Interstate Commissions more less, for some years. About 1910 the 
speaker’s firm made study this proposition, and, tunnel engi- 
neers, came into connection with the New Jersey Commission, the 
first instance, and, later, with the New York Commission, working 
out this vehicular transportation proposition. 

1913 his firm reported the Commission this subject, and 

advised that two plans were feasible; one was tunnel large size, 
approximately ft. diameter, which could built pairs, one for 
east-bound and one for west-bound traffic. these could 
further divided, for slow vehicles one level and for fast vehicles 
second level, and thereby give great capacity for traffic. 
The other proposition was for smaller tunnels, the general size 
those built the Pennsylvania Railroad; and, the request the 
Commissions, that one single and definite plan reported 
the Legislatures, his firm prepared the report the Commissions, 
which was forwarded 1913 the Legislatures the States New 
York and New Jersey, recommending pair tunnels the smaller 
size. 

Now, the point this was very simple. The members the 
speaker’s firm had information, other than their own personal 
knowledge, the conditions north and south the location that had 
been laid out for this vehicular tunnel, and were not prepared make 
any wild gamble what might done, but preferred stand 
what they knew could done; and, further, the two Commissions had 
money available with which make investigations any sort. 

1914, George Snyder, Am. E., presented this sub- 
ject subaqueous vehicular tunnels, papert which contains most 
information presented Mr. Byrne. That paper 
treats all subaqueous vehicular tunnels, and covers Mr. O’Rourke’s 
proposition, well the various plans open-trench tunnels. 
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Now, there one thought that should brought out clearly, and 
that is, that there never has been any time any assembling these 
various propositions, compare them the same basis costs. 
Mr. O’Rourke’s plan for very large tunnel may quite feasible, but 
would have considered detail before the speaker would feel 
equal capable saying whether not was desirable. These plans 
must brought sane basis for comparison. 

Mr. Byrne states that the tunnels, give capacity equal Mr. 
O’Rourke’s design, would require four the type which speaker 
had recommended the Commission, and would cost $24 
whereas Mr. O’Rourke’s design would cost $11500000. There evi- 
dently something radically wrong such comparison. This thought 
should brought squarely. The displacement and consequent exca- 
vation tunnel, which represents the shield that Mr. 
O’Rourke has designed, represents cu. yd. per running foot. pair 
24-ft. tunnels represents only cu. yd. per running foot. There 
60% more excavation per running foot the large tunnel than 
the two smaller size. 

the cost construction tunnel, more than 50% repre- 
sented the labor and other costs expended producing the hole, 
that say, the excavation and contingent work prepare for the 
insertion the lining; and probably not more than 20% the total 
cost the iron lining itself. This fact worthy careful con- 
sideration. 

Then, another point: The builder this large tunnel must consider 
that the roof grade approximately the same roof grade the 
smaller tunnels, that is, any excess diameter the bottom. The 
intersection with the rock reefs each side comes earlier points 
the two ends, and the most expensive part the tunnel driving 
from the moment the rock reefs are touched and work has done 
rock bottom with soft ground top; thus, the increase the 
cost the excavation comes sooner and larger amount. 

There are approximately only 3000 ft. between the rock reefs 
each side. the New Jersey side, above the rocks there sand, 
which bad rock, inasmuch every bit has excavated. 
The shield cannot shoved into inch until has been excavated. 
That proposition has considered. 

Another point, with respect New Jersey, the fact that any new 
tunnel must located that will above the plane the 
tunnels the Hudson and Manhattan Railway, the tubes which 
the location intersection, are superimposed, lying one top, 
the other, leaving comparatively shallow depth between the surface 
the yards the Erie and Lackawanna Railroads and the the 
tunnels below, that whatever construction, whatever type, must 
above those tunnels that point intersection. 
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Therefore, although this undoubtedly will, 
draw out lot very valuable information, not thought that any 
one will arrive very definite conclusion; and, further, all these 
plans should receive very serious and careful consideration their 


merits, time other, before any definite, final adoption any 
one them made. 


find that this public highway tunnel discussion pertains chiefly 
shield-driven tunnel definite design, having diameter 
ft., and lined with pre-cast concrete blocks, 

The economic necessity highway tunnel under the Hudson 
quite obvious, and only second the pressing necessity for 
railroad freight tunnel connection, though little consequence 
which built first. 1892-96, London, they built vehicular 
tunnel, which the speaker obtained his baptism compressed air, 
the Blackwall Tunnel. was successful that another 
was built, the Rotherhithe Tunnel, completed 1908. London’s indus- 
trialism can ‘distribute itself almost any direction, and not 
confined, that Manhattan; that, for New York City there 
must still greater reason for vehicular tunnel connect with 
the mainland. New York City clearing house for the continent, 
and that capacity has very great, pressing, and all-sufficient duty 
discharge. 

The speaker feels considerable diffidence saying anything 
the matter design and method construction this tunnel; but 
attracted O’Rourke’s proposed cross-section which 
accommodate two superposed roadways, each with three lines traffic 
one direction. course, one-way road three lines traffic 
has advantages over one with two lines traffic, but, realize 
one tunnel, the way suggested, may may not economical. 

are many things that require serious study and considera- 
tion connection with the construction tunnel normal size, 
and each tunnel project, even under the same waterway, becomes 
individual problem. Much speaker would like give his 
unqualified opinion, does not think wise so, this occasion, 
this large tunnel, ft. external diameter, lined with concrete 
blocks, and proposed constructed with multi-air-pressure- 
shield. Therefore, wishes understood that anything 
may say should considered general, but definite enough give 
for reflection. hopes does not seem obstructive 
over critical, but, from practical experience, reason 
believe that shield ft. diameter this case presents unusual 
difficulties. With probably unusual knowledge the conditions 
tunneling under the North River, conditions which thus far stand 
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alone, the speaker feels well-known ground dealing with 
tunnel problems under that waterway. the matters requiring 


notice will but. mention few, refrain from 


comment the proposed shield and methods, beyond saying that 


believes that Nature, represented atmosphere and geology, would 
not adjust itself either way conform with the practical. 


requirements tunneling. shield and its tunnel lining constantly 
and harshly disagree; each must have simple and tough constitution, 
free from pulmonary troubles suggested the speaker the proposed 
shield and conjunctive mining methods. 

the New York side, the Canal Street location, any tunnel, 
large small, would interfered with stretch rock reef, and, 
the larger the tunnel, the greater would the length this interfer- 
ence, tunneling part rock overlaid with The harbor dredging 
plane ft. below mean low water, and the minimum cover, the 
speaker’s opinion, should about ft. 

With tunnel ft. diameter, the length this ground 
tunneled through would much greater than with smaller 
single-deck tunnel, and greater differential air pressure would 
required during the excavation the rock reef. Any differ- 
ential air pressure required would lb. greater than tunnel 
the size the Pennsylvania Railroad Tunnels, and those who are 
experienced know the difficulty providing extra cover meet such 
condition and the trouble keeping place. 

The speaker bearing mind that this solely North River 
tunnel discussion, and that, while shoving shield blindly through 
the silt, the air pressure used generally the equivalent hydraulic 
head from ft. above the crown the tunnel; but, also, 
when necessary excavate this selfsame silt ahead the 
shield, the air pressure had about equal the hydraulic head. 
The latter would the air condition when excavating the rock reef, 
that, the air pressure required dry out the ground over the 
rock surface near the invert 23-ft. tunnel was lb. greater than 
necessary the crown, then, under similar conditions, this differ- 
ential force would the large tunnel question. This, 
added the air pressure necessary the crown, requires some- 
what impossible blanket cover. 


This large tunnel would require shield with cross-sectional 


area more than three times that Tunnels and 
about seven times that the Hudson and Manhattan Railroad 
Tunnels. passing through silt, the latter were driven displacing 
almost all the silt, and taking little none plan was 
tried the Pennsylvania Railroad Tunnels silt, but the grade 
could not maintained, the tunnel rising above it. 
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taken tunnel, times none, other times from 100%, 
but the average, about 35% the tunnel bulk throughout the 
entire length silt. the speaker these two cases indicate that 
the larger tunnel will require greater proportion silt taken 
in, and also creates questions one’s mind, concerning the propulsion 
well the steering the shield silt, which governed greatly 
the quantity muck taken sausage-like through the shield. 

Further, the speaker’s opinion that tunnel structure 
reasonable cost silt has flexible during the period 
construction, the silt acting like fluid, and the shield demand- 
ing that the lining follow what never straight path. 
cast-iron tunnel circle, ft. diameter the shield, becomes 
from in. greater vertical diameter, and correspondingly less 
horizontal diameter, shortly after the shield leaves it; and, months 
later, returns its original shape. This distortion, tunnel 
ft. exterior diameter, will not any less one ft. exterior 
diameter, and the speaker’s opinion, not economically prac- 
ticable resist structurally. With cast-iron lining, the plates are 
more less free slide one another, and the character the 
bolting permits further flexibility, though times segment 
broken without either weakening endangering the tunnel; with 
concrete blocks, this inevitable action has also borne mind. 
Under the land the action the reverse that the silt the 
river, and was resisted turnbuckles and posts. 

that the tunnels made water-tight possible, 
but may not difficult decide whether this can done most 
readily, economically, and permanently with machined 
structure concrete block structure. 

The cost tunnel greatly dependent the speed con- 
struction; practically the same over-all and labor costs have 
borne, whether the rate construction ft. per day. Metal 
built very men having comparatively 
little experience skill, and doubtful any such performance 
could approached with concrete blocks, this case, because the 
speaker thinks the behavior the shield silt would not very 
agreeable that kind lining, also this case. The words “in this 
case” are repeated because the speaker wishes see the use concrete 
shield-built tunnels, where safe and practicable. 

the Compressed Air Labor Law and the War have greatly 
the prices labor and materials, the speaker has not made 
specific estimate for under the North River. However, with- 
out apprehended difficulties, and with the assumption that the scheme 
feasible, the known increase difficulties, and the increased market 
rates labor and materials, the speaker’s opinion that the 
estimate cost cited insufficient cover the plan under discussion. 
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The speaker has probably said enough indicate that, his 
opinion, this project 42-ft. tunnel requires more study; and that 
definite opinions cannot given this oceasion nor this way; 
besides, him has seemed that, some matters, the premises 
are uncertain. The speaker has considered this informal, 
and has been pleased join that spirit, though 
irresponsibly. 

Mr. Thomson has referred the North River tunnels silt 
rising and falling with the tide, does floating That 
the reverse the case, tidal rise (load) compresses the ground, and 
the tunnel, part thereof, goes with it, falling with the rise and 
rising with the fall very little, any ground structure 
subject alternations load. Briefly, this connection, the tunnel 
does not move within the silt. 


Am. Soc. the time has already 
arrived when there pressing need for more ample traffic accommoda- 
tions between New York City the Jersey shore requires 
argument. citizen and tax payer New Jersey for many years 
past, the speaker feels personal interest the matter more 
adequate communication between the metropolitan center and the 
districts west the Hudson River. 

The 36-ft. tunnel plan advocated Mr. O’Rourke appeals 
the imagination, and its great traffic capacity very compelling 
argument its favor, provided the. difficulties 
this size are not such offset its advantages. 

The broad water barrier between the States New York and New 
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Jersey has already been set naught the completion six tunnels, 


and there can remain doubt the practicability building more 
tunnels of, approximately similar size and methods; but 
the proposed tunnel nearly double the diameter bore any 
river tunnel yet built, and has nearly four times the area heading, 
one wonders whether the difficulties the kind encountered the 
existing tunnels might not become embarrassing structure this 

The depth below the surface, necessary order give protecting 
cover, would great, and also the pressures the completed tunnel 
and the thrusts required the jacks push the shield ahead. 
some places the ground soft, approximating hydrostatic condition, 
firmer material, there will entirely different 
distribution the loads. These variations must given full weight 
the design the tunnel section, but, before this can done, 
becomes essential establish limiting relations between the vertical 
and horizontal components the earth pressure. This relationship 
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also affects vitally the matter pushing the shield and the ability 
the newly erected tunnel lining withstand the pressures without 
serious crushing, shearing, splitting. 

The published data regard driving the Pennsylvania Railroad 
Tunnels and the Hudson Tubes furnish important information this 
subject. Messrs. Hewett and Brown, their paper* the Pennsyl- 
vania Railroad Tunnels, state that number the cast-iron segments 
lining the tunnel were broken the unbalanced pressure the ground. 
this number was considerable (166 reported), the conclusion 
that they were being loaded well toward their ultimate strength. 
this assumption correct, then, finding the moment resistance 
the cast-iron lining and comparing with the pressures and stresses 
due earth pressure under different degrees fluidity, one can 
deduce, least, rough idea the probable intensity these 
pressures tunnel the large diameter which has been pro- 
posed build. 

check against this method argument, the total thrust 
the jacks pushing the shield with all doors closed has been com- 
pared with the total combined weight the earth and water over 
the tunnel, thus arriving ratio static resistance the earth 
the total vertical weight. Then, Rankine’s formulas, the cor- 
responding fluidity the ground has been deduced. Without giving 
the details these two calculations, may stated that they lead 
substantially the same results. That times the jacks were pushed 
their limit indicated the statement Messrs. Hewett and 
Brown, that the pistons had tendency bend, and that would 
probably have been better the diameter the plungers had been 
in. instead in. Furthermore, some these same jacks were 
used for the shield another tunnel, which reference will presently 
made, and was found that, account bending, all had 
overhauled and re-aligned before they could used. 

order cover wide range softness the earth, the pressures 
and moments the 23-ft. Pennsylvania Railroad Tunnels were 
lated for headings that would theoretically stand natural slopes 
The last the condition hydrostatic 
pressure. 

shorten the story, Fig. shows the equilibrium polygons for 
the four cases named, together with the approximate moments the 
crown, the springing line, and the invert. 

Now, taking into account the axial thrusts, and dividing each 
these moments the section modulus the cast-iron lining segments 
each the points shown, the approximate stresses the cast 
iron, for the different conditions the earth, have been computed 
and are shown Table 
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187000, 


=— 22000, 


APPROXIMATE EQUILIBRIUM POLYGONS FOR DIFFERENT 
KINDS MATERIAL SHOWN, AND FOR AXIS 
TUNNEL RING FT. DIAMETER. 


for earth having natural slope, horizontal vertical 


b “ “ 4 “ 1 

11. 


TABLE TRANSVERSE STRESSES CAST-IRON 
LINING, POUNDS PER SQUARE INCH. 


Material. Top. Sides. Bottom. 
600 4000 tension. 
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The algebraic signs Table indicate which side the axis 
the line pressure comes, the plus sign indicating tension the 
inner side the ring and the negative sign tension the outer side 
the segment. 


The different values for the maximum stresses correspond well with 
the known values for cast iron, but interesting note that those 
found Talbot, Past-President, Am. Soc. E., for cast-iron 
pipes tested him, which would provide conditions more closely 
applicable this case, they were obtained from curved instead 
from straight specimens, ranged from 000 000 per sq. in. 

From inspection the foregoing results, taken connection 
with the actual breakages, seems plain that the ground has natural 
top the tunnel, with few the invert, indicated Table 
the points producing the most intense stress, and these stresses turn 
correspond with the moduli expected the cast-iron segments. 

Interest the hydrostatic condition lies mainly showing the 
direction which the variation travels the ground becomes 
more and more fluid. would also appear that both the vertical and 
horizontal pressures are functions the depth, and that the limits 
horizontal vertical intensity probably lie between about 50% for 
the case material, and about 60%, for the case ground, 
results which also-agree with values obtained taking account the 
pressures required the jacks, already stated. 

Although probable that the air pressure, due its drying-up 
effects earth, causes the latter offer greater horizontal 
resistance the shield movement, and correspondingly less horizontal 
pressure the tunnel ring than naturally does, the error, any, 
both cases, the side safety these calculations. 

would appear from the foregoing that, including the effect 
air pressure would necessary provide ram power equal the 
static resistance earth having natural slope horizontal 
vertical. This requirement would give the Pennsylvania Railroad 
Tunnel shield tons, where actually tons were provided: 
similar manner, the shield the Hudson Tubes would have required 
about tons, where tons were actually provided. Reduced 
square-foot heading basis, the effective push the jacks the 


Railroad Tunnel amounted about tons and the 


Hudson Tubes about tons. 

The conclusion, therefore, that any large-size tunnel, such 
now proposed, because its greater depth and the 
sibility. encountering denser material, not less per 
sq. ft. heading should provided. 
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this justified, one led naturally ask the follow- 


success failure concrete lining tunnel now proposed. 


tunnel ft. interior diameter, what thrusts and 
bending moments will the ring subjected to, and will 
36-in. thickness ring sufficient 
2d.—Will the 36-in. ring able carry the thrusts the powerful 
jacks that will necessary use? 
8d.—Will the concrete lining courses able resist the shearing 


and bending produced the jacks? 


answer the first question, may stated once, without 
going into detail, that 36-ft. tunnel, ft. thick, with ft. earth 
and ft. water above its top, and with earth character which 
gives horizontal pressure equal 50%, less, the the 
crushing and bending stresses unsupported ring would 
tive. the crown the thrust would about lb. per lin. ft. 
tunnel, combined with moment more than 3400000 in-lb. 
acting plain concrete section, even though joints occurred 
the crown, would mean crushing force the outer edge the 
ring per sq. in., and tension the inner edge more 
than 1100 per sq. in. The corresponding stresses the springing 
line and the invert would also destructive. More extended 
tions for the thrusts and moments the critical points, for the 
variations the character the ground noted, show that ring, 
in. thick and heavily reinforced, would necessary. the 
conditions safely. 

With ring in. thick becomes absolutely essential, therefore, 
that supported and fixed several points interior walls and 
floors. Only this way can the line kept near 
central line and safe pressures the secured: The same 


statement also may made regarding cast-iron segment ring 


thickness. 


should noted here that the upper horizontal floor, 
about the upper quarter points, should made act primarily 
tension member, and that additional strength should given the 
inside the tunnel ring the crown 
bracing. The invert, also, would need similar All points 
support for walls and floors must designed become effective 

immediately after the shield pushed off the block rings, otherwise, 
destructive ‘effects might If, however, these provisions 
are properly taken, the ring, far are concerned, 


may made safe, and the first question may 
answered satisfactorily. 


ing questions, and their affirmative answer depends the possible 
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the concrete pressure tons per sq. ft. used the 
heading under consideration, the total pressure becomes 
and distributed uniformly around, the center line the 
ring, requires 111 tons per lin, the circumference. 
ring made sixteen blocks, shown the published plans 
the tunnel, there. would thirty-two, of. 430, tons each. 
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the, second: question, regarding the pressure the rams 


pressure 5000 per sq. the plungers. would. in. 


formidable affairs, the least. They 


would ft. in. from center center around the center line the 
concrete ring. Now, were possible distribute this pressure 
evenly over the entire area the face the concrete ring, the pressure 
the concrete would still 520 lb. per sq. in. even distribution, 
course, impossible. 

system lug the blocks used, order 


beam and shear effects, would necessary limit the 


number contacts two per block. contacts, therefore, would 
necessity considerable size, the excessive concentration 
result splitting and bursting the blocks. increase 
considerably the areas these contacts result the same 
difficulty distribution the case plain block-to-block contacts; 
otherwise, bursting concentrations would result. That large amount 
distribution necessary evident from the pressure given for the 
case complete ideal 

The only adequate way out the difficulty seems use 
series aligned cores extending through the body the blocks from 
front back, and against which each jack may re-act directly. 
can made high resisting material, slightly longer than the 
width the blocks, operate loosely through the blocks, or, 
they may manufactured the blocks and retained therein fric- 
tional They may made rich mixture cement inside 
heavy steel hooping, completely encased iron pipe. this way 
compressive resistance 5000 per sq. in., equal that the 
jacks, even more, could easily secured. They would have the 
advantage that any crushing effect would not affect the block proper, 
and need not any strains the blocks, due irregularities 
their position the ring. 

They can also made with small cap the end, weaker 
material, which will crush and thus automatically give the needed dis- 


tribution pressure over the end the core. They may also made- 


serve most effectively pin and lock the blocks one ring those 
the adjacent rings, the contact core core can readily 
made oecur either between the rings the body the block 
itself. 
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further and very great advantage the core method lies the 
possibility applying four instead only two jacks each block. 
With fixed bearing surfaces, not possible use more than two 
contacts the block, because that would imply absolutely perfect 
bearing ring ring, but, the cores are used transmit the 
reactions independently the ring blocks, the number may increased 
any extent desired. 

With four jacks per block, the number increased sixty-four, 
and the diameter each reduced 103 in., with maximum 


tons per jack. These jacks would now more line with the 


sizes already used, and the fact that the cores may permitted slip 
the blocks and adjust themselves would permit equalization the 
pressures and result completely interlocked lining, sound and 
suitable withstand its proper burden. The second question, therefore, 
may considered answered the affirmative, these precautions 
the design the ring are taken. 

Taking the third question, regard shearing stresses, 
obvious that the shear that otherwise would sustained the blocks 
now transferred wholly the cores. That this precaution abso- 
lutely essential may shown simple calculation. 

Suppose there ring blocks, in. thick and in. wide, 


sectional area 648 sq. in. per ring block tunnel. Consider 


block lining which the longitudinal joints are broken. the 
absence perfect bearing block against block along the entire 
length the circumference, one the jacks bearing the block will 
act against overhanging end one-half the length the block, 
thus setting both bending and shearing stress it. 480-ton 
pressure would thus give mean shear over the cross-section the 
block Ib. per sq. in. thus evident that the block would 
fail, either bending shear, almost before the jack had been 
adjusted its serious work. 

the other hand, using suitable cores, the shearing stresses 
the block can practically avoided, and, doing, also relieved 
bending stress. 

statement was made New York paper March 16th, 1919, 
the effect that the use concrete blocks would experimental, this 
method had never been used before. This statement error. 
Sewer tunnels concrete block construction, designed the speaker, 
and costing hundreds thousands dollars, have been built with 
entire success, and have been substantially water-tight. The new 
water-works tunnel Cleveland, Ohio, costing upwards 000, 
with which the speaker was connected consulting and constructing 
capacity, was built successfully with reinforced concrete blocks. 
ft. inside diameter and built rings reinforced blocks 
in. thick. The length the tunnel about 15000 ft., and its 
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Mr. center about ft. below the surface Lake Erie for the entire 
armiey. 


-Mr. 
Thomson. 


speaker believes that they were never driven their limit. 


distance. Therefore, carries burden from ft. soft 
clay and sand overhead and about ft. water, for its entire length. 

For most the work, air pressure from was used, 
the shield, which was about ft. in. diameter, was driven 
forward twelve jacks, which, 5000 lb. pressure per sq. in., 
gave thrust about 137 tons each, total 1650 tons. The 
order 
start the shield, about pressure was used, but, soon 
moved, the pressure was reduced, and only about half much was 
necessary maintain the forward movement. 

pressure 3000 Ib. per sq. in., and considering full and 
ideal. distribution pressure the block ring, thrust about 430 
lb. per sq. in. against the concrete blocks was developed. course, 
was impossible get this ideal distribution. Part the tunnel 
was built with continuous longitudinal joints, and part with the 
longitudinal joints broken. 

the pressures mentioned, some spalling the blocks resulted, 
and, the portion laid with longitudinal joints broken, there was 
still more spalling, and number blocks were sheared. evident 
that, the jacks had been worked their limit, considerably more 
damage the blocks would have resulted, even with the best dis- 
tribution the pressures possible using wood blocking. 

was the behavior concrete blocks under jack reactions, 
thus actually observed, and the damages resulting, which convinced 
the speaker that, order insure the success concrete block 
lining for this undertaking, will essential take the precautions 
which have just been discussed. 

Whether the tunnel single barrel large dimensions, 
divided for the different roadways, twin tunnels smaller 
diameter, will necessary take such precautions, but, they 
are taken, there seems reason for not using concrete block 
lining with entire success and safety, without involving the large 
expense cast-iron cast-steel segments. The tunnel can made 
water-tight the grouting process. Its construction involves the 
entire elimination one major process—the cost and erection the 
cast-iron segments—and the quality the concrete the blocks 
will far higher quality and uniformity than can obtained 
practice where the concrete deposited mass within the tunnel. 

Am. Soc. E.—Not one, but several, 
tunnels should constructed between New York and New Jersey. 

The ventilation can easily taken care of; but separate compart- 


ments should provided for foot passengers and horse-drawn vehicles, 
and for fast and slow motors. 
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14.—CONCRETE BLOCKS FOR LINING CLEVELAND WATER SUPPLY TUNNEL. 
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The first requisite for tunnel should safety; the second, per- 
manence; and the third, economy. 

shield-driven tunnel under the Hudson River does not, and 
will not, comply with any one these three requirements, com- 
pared with what can done the trench method. The reason for 
this that the Hudson River silt about 200 ft. deep, and any tunnel 
must floating tunnel. For, its weight made 
just right without any live load, will too heavy with trains 
tunnel which would always equilibrium. matter fact, 
the Pennsylvania Tunnel, probably the best lined tunnel the world, 
rises and falls with every tide. 

James Forgie, Am. Soc. E., remarkably mono- 
graph* this tunnel, has given very good description the value 
this silt for bearing purposes. explains that the shield, ft. 
diameter, could have been driven across without excavating any material 
whatever, except for the difficulty keeping the tunnel its proper 
location, so, matter fact, from 60% the material was 
excavated, and the rest was squeezed out the way. Who would ever 
think building house material that could squeezed easily 
states, further, that the tunnel itself was subject distortion when 
second tunnel was being driven alongside. 

Now, tunnel that rises and falls with the tides, perforce any 
tunnel must which shield-driven through this material, would 
likely sooner later get water-jacket around it, and, this ever 
happened, catastrophe might result, the tunnel lining, usually 
built, would not stand much tensile strain, especially longitudinal 
direction. 

The proposed concrete blocks would not nearly strong the 
lining the Pennsylvania Tunnels, composed heavy cast 
iron with ft. concrete. 

Surely would better tunnel which would always 
rigid and state equilibrium, and would remain permanently 
where put. This can done easily the open-trench method, that is, 
dredging channel and driving ample number foundation 
piles, that the tunnel could never sink any lower, and then make the 
tunnel heavy that could never rise, and wide that could 
never bend. could built the surface, like boat, with bottom, 
sides, and roof reinforced concrete, say, ft. thick. could 
lengths 1000 ft. more, and when ready could towed into 
position and easily sunk the piles. air chamber could pro- 


vided below it, order permit any additional excavation, desired, 
after the section had been sunk. 


Engineering News, February 28th, 1917, 228. 


Mr. 
Ks; 
‘ 


[Papers. 


NEW YORK-NEW JERSEY VEHICULAR TUNNEL 


294 


‘ 
Ln 


This tunnel consists completed concrete sections, 700 1000 ft. long, 
the open, floated position,and sunk prepared pile foundations 
Details separate compartments can varied meet any desired 
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‘There are many ways making the joints between the sections 


after they are position, but the speaker’s method would sink Thomson. 


caissons over the joints. 

The proposed tunnel has two compartments, one for each 
direction. That means that horses and fast and slow motors going 
one direction would all travel one compartment, thus preventing 
real speed. The trench method would permit six compartments, each 
larger than those proposed for the shield-driven tunnel. this way 
horses, slow motors, and fast motors would separated from each 
other walls concrete ft. 

Obviously, trench tunnel can placed higher level than 
shield-driven tunnel, especially such fluid material, thus shortening 
the approaches 1000 ft. more, which great advantage. Such 
trench Fig. 16, proposed Francis Lee Stuart, Am. 
Soe. E., and the speaker, and would have three times the capacity 
the shield-driven tunnel, without costing any more construct, 
and safe beyond peradventure doubt, shield-driven tunnel 
ever can without going unheard expense. 


Lavis, Am. Soc. E.*—This discussion has very inter- 


esting. There can little doubt that desirable establish com- 
munications between New York City and New Jersey means 


tunnel, even several them. The question design, 


however, needs serious consideration, and the speaker does not believe 
that this the place decide the merits the various proposals. The 
salient points which affect decision the proper design have 
already been pointed out, and the speaker does not intend into 
that matter further. 

Mr. O’Rourke’s section has many features commend it, can 
built, but certainly most serious matter commit the future 
enterprise like this type construction which presents 
many serious difficulties execution, and which has not been tried 
out some way. 

long time sinee the speaker has had anything with 
actual tunnel construction, and inclined look all these mat- 
ters from the standpoint people who are asked provide the money 
for various enterprises. inclined think, therefore, that the 
construction vehicular tunnel New Jersey were carried 
out private enterprise, there would be, say the least, great deal 
hesitation making commitment, involving some $12 000 000 
the lowest estimates, with many uncertainties involved. 

course realized that, one had ever ventured into the 
unknown, there would never been any shield-driven tunnels, 
much anything else, and the speaker does not wish for moment 
say that Mr. O’Rourke’s scheme cannot carried realized, 
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also, that not altogether the same advocate the expenditure, 
some cases, public money aid the progress the Arts and 
that the use public funds for the purpose cannot put 
exactly the same basis the use private capital. 

Just the present moment, however, view the 
demands for capital all over the world, demands which will exceed the 
supply for many years the future that cannot see the end, 
behooves every one rather more conservative than usual. 
any rate, the section proposed Mr. O’Rourke much 
more desirable than others, the cost its construction—in case 
the success his scheme—is thought enough less than 
others warrant it, the logical thing would seem make 
the experiment, least large enough scale determine its 
feasibility, before.commitment the whole enterprise. 

Now, aside from the merits one scheme the other, there the 
proposal Mr. Brown that this meeting should decide the matters 
controversy. The speaker does not think all the function 
this Society such, the meeting, advise any one proposed 
engineering project relating civil affairs. During the war all have 
given their time and services the Government, far they have 
been required, but, matter this kind, which ordinary 
civil and commercial life, the speaker would suggest that proper 
subject for properly appointed commission qualified engineers, who 
should paid for their services and for their knowledge. The 
camouflage the word “reconstruction” ought not cover the giving 


engineering advice gratuitously the Government—Municipal, 
State, National. 


Am. Soo. E.—Transportation between 
New York and New Jersey the crux New 
York City. local problem, but extends from New York City 
Albany, for, with the exception one bridge insufficient capacity 
(that Poughkeepsie), there all-rail crossing. The consequence 
that, the already congested lighterage transfer the Port New 
York, there added the large transfer continental business between 
New England, Canada, and the remainder the United States. 
some way improved all-rail communications between these parts 
North America must secured, and thus avoid the convergence the 
congestion the Port New passenger service this has 
been accomplished with the tunnels the Pennsylvania Railroad, and 
now the same thing must done for freight. 

The vehicular tunnel project commendable first step toward 
solving the problem, but the necessity 
breaking bulk New Jersey and the transfer freight truck 
lighter New York City. That, indeed, better than the present 
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method effecting transfers between New York and New Jersey, but 
necessitates the continuance the railroad terminals New Jersey, 
and, that account, not economical. addition, vehicular tunnel 
will only provide for service Manhattan; will not reach Long 
Island, except across the bridges. 
For motor truck traffic the tunnel all right, but the all-rail 
connection needed, not only with Manhattan, but across that Borough 
New England and connect with the Canadian Railroads. 
other words, New York City obtain the greatest port advantages 
possible, there must done for freight what the Pennsylvania Rail- 
road has done for passenger transportation. The vehicular tunnel 
project welcomed step the right direction, but only 
beginning. 
When the railroad tunnels for freight have been the 
conditions New York City will comparable those which obtain 
every other port the world. The port unique being divided 
into two parts the Hudson River barrier, which necessitates 
immense transfer floating equipment. This caused the coal famine 
1917-18, and responsible for the strike 1919, because the nice 
adjustment the intricate floating machinery can easily made 
unworkable labor disturbances. 
This great floating transfer must abolished. Every other port 
the world accessible from all sides railroads which lead those 
ports, and such railroads can made connect with each other and 
with the docks, warehouses, and factories loop system terminal 
except only the Port New York, this 
kind railroad terminal distribution operation. Since the war 
placed the railroads under one administration, correct railroad integra- 
tion has been established all United States ports except only New 
York. that port the Government now largely control the 
transfers water, and much the former friction and expense 
incident private separatist control equipment has been done 
away with. When the Long Island and New Jersey systems are con- 
nected, and, incidentally, Manhattan connected with both, freight 
can transferred cheaply and advantageously from one side the 
harbor the other. 
The steamships, factories, population, and wealth, are, for the most 
part, the east side the port, and the greater part the railroad 
terminal system the country the west side. The two parts 
must joined, and thus make transportation continuous process. 
Let this tunnel project, then, regarded the first important step 
toward complete union the two sides the port, which will make 
New York like other great seaports and remove from the unenviable 
distinction being the worst organized the large ports the world. 
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Amos Am. Soc. (by not clear 
so. All the which are claimed for tunnel this size 
could applied one smaller diameter. Practically all the quanti- 
ties will greater for one large tunnel than for two small ones. The 
shield will weigh more and cost more build, the quantity material 
excavated will greater, and the quantity concrete for the 
block lining will greater. the number points attack for two 
smaller tunnels would greater, and the material would handled 
through double the number shafts and double plants, two tunnels 
could driven much more rapidly than one the larger size. 

estimates cost, between one large tunnel and two 
small ones, should based the use the same materials. 
practicable and economical concrete block lining the large 
tunnel, likewise practicable and economical use the smaller 
tunnels. this basis, two smaller tunnels, without doubt, could 
shown cost less than the larger one. 

not intended enter into discussion the merits con- 
crete block lining, but simply point out that its use practicable 
one the other, and, therefore, that unfair compare 
the cost large tunnel lined with concrete blocks with that two 
smaller ones lined with cast iron. 

The capacity the proposed tunnel greater than necessary for the 
present needs traffic and those the immediate future. provides 
for two levels, with three lines travel moving the same direction 
each level. capacity vehicles per day claimed. From 
the best information available, this estimate based apparently the 
following rates speed and distances apart vehicles: 

miles per hour, ft. apart. 

9 “ “ “ 60 “ “ 

15 “ “ “ 80 “ “ 


These assumptions require 24-hour day provide capacity 
100 000 vehicles. 

believed that least two these assumptions need revision, 
order make determination the maximum capacity. 12-hour 
day the longest that should used the time basis. well 
known that traffic will not use highway its maximum capacity for 
hours continuously. 

view the distance within which motor vehicles, moving 
various rates speed, can stopped the application brakes, the 
spacing vehicles can reduced. 

horse-drawn vehicle, moving the rate miles hour, can 
stopped within distance very few feet. Motor vehicles 
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the rate miles hour can stopped within distance ft., 
and those moving the rate miles hour can stopped within 
distance ft. With margin safety not less than 100%, 
these spacings can safely reduced 30, 40, and ft., respectively. 

this basis, with the same rates speed, and 12-hour day, the 
maximum capacity tunnel with six lines traffic would 000 
vehicles one direction, 74000 both directions. 

has been assumed that, the completion say, 
1922, 4000 vehicles per day would use each direction, 000 
both directions. This would only about one-ninth its capacity. 
The Commission assumes annual increase traffic per cent. 
This rate increase was used undoubtedly more show the small 
amount which would produce sufficient revenue pay the 
interest, amortization, and maintenance charges than indicate the 
traffic which could expected. 

the assumption that traffic would inerease the rate per 
annum, there would 160 vehicles using per day 1942, 
years after its completion, which still only one-half its maximum. 

would seem, therefore, that tunnel with diameter ft. 
probably considerably larger than needed first. 

Two tunnels with capacity for two lines traffic, traveling the 
rate and miles per hour, and with and ft., respectively, 
between vehicles, would have maximum for 12-hour day 
about 41000 vehicles both directions, which five times the 
capacity required their completion, and would ample for the traffic 
1942, years after their completion. 

admitted, course, that six lines traffic three tunnels 
will not give large capacity six lines one tunnel two levels, 
but believed that the smaller cost two tunnels and the postpone- 
ment the construction additional tunnels until they are needed, 
will largely compensate for this. 

There still another, and perhaps the most important reason, for 
constructing two smaller tunnels instead large one, namely, traffic 
conditions Manhattan. 

With the experience which New York City has with traffic, the con- 
centration six lines vehicles moving opposite directions, within 
small area, cannot considered good planning, unless there are 
overwhelming reasons for it, such, for example, the provision 
additional roadways the East River bridges, where the con- 
struction support the dead load much excess that 
support the live load that the cost providing for additional lines 
traffic relatively small. 

tunnel construction the shield method, the cost providing 
for additional lines traffic will more nearly the ratio the 
additional facilities. 
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With the entrances and exits close they are shown 
the plan, there would undoubtedly confusion traffic account 
its movement opposite directions and congestion account 
its volume within small area. 


This objection can overcome locating the entrances the 


smaller tunnels block two apart. future tunnels are needed, 
would preferable locate their entrances some distance from those 
already constructed both shores. not conceivable that all traffic 
would have Canal Street, Manhattan, 12th Street, Jersey City, its 
objective points. Traffic, therefore, would served very much better 
additional tunnels were built some point farther the river, say, 
about 14th Street. 

the latter part 1915 the Police Department took traffic obser- 
vations street intersections more than 200 points New York 
City. This count showed traffic ranging from 29200 vehicles 
hours Columbus Circle, 7000 vehicles the same time 
Madison Avenue and 59th Street. 

1908, the north- and south-bound traffic Fifth Avenue 
42d Street was during period hours, and, 1916, was 
860 for the same time, showing increase 90% years. 
everybody familiar with the congestion traffic this point, these 
figures will serve measure traffic other points. 

The traffic which may expected use the tunnel 1942 has been 
estimated 37160 vehicles, which exclusive the normal traffic 
which will use the streets and about the entrance the tunnel. This 


more than double that which existed Fifth Avenue 42d Street 


1916 and only 50% the capacity the tunnel. other words, 
the construction tunnel the capacity proposed would create 
congestion traffic greater than that for the. removal which the 
city present expending approximately more than the 
construction the ramp 34th Street and the Viaduct between 40th 
and 42d Streets Park Avenue. These improvements are made pri- 
marily provide thoroughfare Park Avenue for the purpose 
relieving congestion traffic Fifth Avenue. Before the full benefits 
from this improvement can derived, will necessary acquire 
the right use the roadway around the easterly side the Grand 
Central Station, which was formerly Depew Place. estimated that 
the cost acquiring this right and making the necessary changes will 
involve additional sum $625 000, total 250 000. 

seems inconsistent, therefore, create condition, large ex- 
pense, one part the city for the removal which large sums are 
spent another. would seem that there are abundant reasons, aside 
from the structural uncertainties large tunnel, which indicate the 
construction smaller tunnels than the one proposed. 
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THE NATIONAL RAILROAD QUESTION TO-DAY. 
Discussion.* 


Morse. 


like call attention one the statements this paper, which 


fears too sweeping and may lead misunderstanding. Mr. Stuart 


“Some the things which were ordered with propriety during the 
war, which should undone once not five years hence, are: 
standardization all manner railroad necessities and methods.” 


This might lead the impression that there was under way, 
present, attempt standardization all manner railroad 
necessities and methods, which not the case. 

There were numerous committees work during the war, under the 
War Industries Board, attempt general standardization. Their 
work, however, was shut off soon possible after the signing the 
armistice, and such national effort standardization being 
undertaken the United States Railroad Administration. 

There are, however, without doubt, many things that could ‘be 
standardized with advantage every one. One the most important 
these standardization rail sections, and the location bolt- 
holes rails. present, there are nearly fifty different sections 
rail between and 136 per yd. Notwithstanding the fact that the 
American Railway Association and the American Railway Engineering 
Association have recommended standard only seven sections between 


these limits, practically every railroad has different spacing for bolt- 
Discussion the paper Francis Lee Stuart, Am. Soc. E., continued 
from April, 1919, Proceedings. 
Washington, 
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holes, and there great variation between the location the center 
bolt-holes regards the neutral axis the rail. Standardization 
rail sections and the drilling rails very desirable thing 
accomplish. 


The fact that the standardization methods and appliances has 


been found source economy the larger railroad systems, 


thereby reducing the stock materials necessary kept hand, 
plainly indicates that, could this extended the railroads the 
country, would mean economy manufacture, which, the end, 
would mean reduction the cost the railroads and the public. 


One the dangers standardization, however, the idea ex- 


pressed the last portion the paragraph the paper from which the 
foregoing quotation was made, that standardization some people 
implies that approved standard means perfected article. There 
reason why standardization should, any degree, limit efforts 
improve devices adopt new standards any time when 
improvement standardized article has been perfected. 

The writer agrees with Mr. Stuart that wholesale standardization 
dangerous proposition, but feels that standardization used with 
judgment has broad field for economy. 


opinion strongly opposed exclusive ownership and operation 
the railroads the Government; and there strong body 
opinion opposed their return private ownership under the same 
status before the War. Some scheme seems generally favored 
under which ownership and operation shall the hands the 
private corporate owners, with adequate Governmental power 
control certain important respects. There is, however, much dif- 
ference opinion the extent and details the powers which 
the Government should exercise. 

The difficulties likely encountered dual scheme operated 
independent parties would doubtless develop from the diverse and 
often antagonistic views and interests the three parties 
the owners, the Government, and the public. 

some plan could evolved under which these three interests 
could unified and harmonized great extent, with competent 
and disinterested tribunal adjudicate such differences might arise, 
distinct approach the ideal would attained. 

Can practical working project this general character 
devised 

The question worth consideration and discussion, and, con- 
tribution discussion along such lines, the following suggestions are 

New York City. 
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The controlling features the scheme suggested are: 

1.—Joint ownership the railroads the corporate owners and 
the National Government; 

2.—The operation the roads the corporate ownership; 

Governmental agencies certain important 
tions, such general financing, basic policies, co-ordination 
operating plans, and supervision rates; 

4.—The creation tribunal having ample authority adjust 
differences that might arise and referred it. 


brief outline only the suggested scheme can here under- 
taken. the general project has merit, the details should not 
impossible, and perhaps not very difficult work out. 


1.—Congress should enact the necessary legislation, requiring all 
railroads incorporated under the United States Government and 
embodying all necessary provisions for carrying the plan into effect. 
Among these would be: 

2.—The creation tribunal mediation and control, last 
resort (except the Supreme Court), which questions not otherwise 
adjusted could referred and adjudicated. This tribunal might 
commission like the Interstate Commerce Commission, with 
enlarged but well-defined powers, Department Transportation, 
whose head might member the Cabinet. 

acquirement the National Government safe con- 
trolling interest (ownership) the leading railroad systems and 
important independent lines the United States, the purchase 
shares stock the open market, or, necessary advisable, the 
exercise the right Eminent Domain. the latter case, shares 
should taken from shareholders proportion their holdings 
over, say, five shares; the purpose being preserve dis- 
tribution privately owned shares possible. 

conditions should arise making necessary other- 
wise for the public good, the secondary less important roads would 
not included the scheme; that is, they would remain wholly 
the ownership and control their corporate shareholders. These 
less important roads have been, and would continue be, influenced, 
directly indirectly, the policies and practices the more 
important lines with which they connect. 

that the boards directors controlling bodies 

the jointly owned roads systems shall each consist uneven 
number directors, bare majority whom, known Govern- 
ment directors, shall the President the United 
States, while the minority shall elected the usual manner the 


private shareholders—the Government shares not voted such 
election. 
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6.—The functions and duties the board directors 
into two general classes: 


a.—All matters which the Government may properly exercise 
supervision control; such capitalization, general 
financing, controlling policies, combinations, consolidations, 
competitions, apportionment earnings, and the making and 
general supervision rates. Also the appointment presi- 
dents chief executives, 

b.—All matters relating the practical operation and manage- 
ment the roads, including construction and maintenance 
road, equipment and plant generally; the appointment and 
control all subordinates and employees, the primary making 
and adjustment rates, schedules operation, and 
generally all matters not specifically named Class 


all matters coming under Class each member the board 
would entitled one vote, and all members the board would 
stand equal footing. all matters coming under Class each 
Government director would entitled one vote and each corporate 
director would entitled two votes. The result would that 
all Class matters the Government directors, being the majority, 
would able exercise control, while all Class matters the 
corporate directors would, reason their dual votes, have con- 
trolling voice. 

8.—The Government directors should appointed for life, subject 
removal for cause, and should devote their whole time their 
duties. Each should the directories number different 
roads the same region, having common, related, competitive 
interests, thus making the boards, measure, “interlocking” 
character. 

differences that might arise the two classes 

directors, which they were unable adjust, their respective rights 
duties, the interpretation laws, general policies, would 
referred and decided the supreme tribunal, subject review 
the Supreme Court. 

10.—The principle that railroad rates shall such that the share- 
holders shall receive fair and just return their investment, should 
recognized and made mandatory the basic law. Rates should 
fixed and adjusted the directories the roads subject review 
and modification the tribunal, wholly independent Congressional 
action; but earnings should not guaranteed the 
Government. 

11.—State local commissions 6fficials authorized 
the law exercise, only, usual necessary police powers 
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control purely intrastate questions. Their status with reference 
the railroads would substantially the same the case navi- 
gable rivers. 


The enactment the necessary and appropriate legislation 
Congress carry out this—or fact any other—general railroad plan, 
would work prime importance, requiring careful study and 
foresight. Its provisions should definite and clear, full and 
detailed practicable, but, the same time, permitting such latitude 
and elasticity would allow and foster enterprise, initiative, and 
efficiency the management the properties. 

The Government directors, course, should men high charac- 
ter and special fitness for their duties, and the method appointing 
them reasonably might expected secure such. Life appointment, 
the case Justices the Supreme Court, should remove them 
from the sphere political influence. 

Some the merits and advantages such project, properly 
administered, are obvious, but they may briefly outlined: 


joint ownership, and resulting common interest the 
properties, the corporate shareholders and the Government, repre- 
senting the interests the public, would tend remove neutralize 
the spirit distrust and antagonism that has been, particularly 
recent times, one most discouraging features the railroad 
situation. The participation the management able men, repre- 
senting the interests the public, with private, partisan, political 
ends serve, with power control all matters which the Govern- 
ment the public represents might properly intervene, should secure 
large measure the respect and confidence the people. 

2.—The practical result would secure all the benefits Govern- 
ment ownership combined with those private operation. 

3.—The interlocking feature the boards, where the Government 
directors would serve and distributed among the directorates 
group roads with related interests, would give them opportunity 
and facilities acquaint themselves with all the facts and conditions 
the situation, and they would position permit direct 
such combinations and adjustments routes, rates, interchanges 
business, and apportionment earnings, might seem just, and 
best for the interests all concerned. 

the necessary investment the Government would 
large, the means could provided the issue and sale bonds 
comparatively low rate interest, with the certainty that its 
share reasonable dividends would greatly exceed the interest charges. 
surplus should result which would dependable source large 
revenue for public purposes, that extent relieving general taxation 
the public. 
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5.—The purchase the Government interest the railroads would 
release large amount capital the corporate shareholders, 
reinvested other industrial business enterprises. 

project, when once properly organized and installed, 
should permanent character and results, subject only such 
minor changes and improvements experience might prove 
necessary desirable. 

its most important results should remove effectually 
our troublesome railroad problems from the sphere partisan politics. 


may objected this plan that boards directors composed 
two distinct classes men, representing different interests, would 
not likely work together harmoniously; but, fact, they would 
represent the same and not different interests, the purpose all 
would secure and promote the efficient and successful management 
the railroads for the benefit all the shareholders well the 
public. If, for instance, rates and earnings were made too high, the 
public would share the surplus through such lower general taxation 
the Government earnings would permit; too low, the public would 
called the same way share part any resulting losses. 

obvious that, such scheme proved practical and 
successful the case the railroads, might, with some modifica- 
tions, applied the control the great industrial businesses that 
are commonly regarded monopolistic, and need some govern- 
mental regulation. 
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NEW PRINCIPLE 
THE THEORY STRUCTURES 


Discussion.* 


Am. Soc. (by letter).t—The writer has 


read this paper with great interest and has verified the derivations 


the numbered equations. The general statement involved Equation 
(3) has not seen before, and the same may said Equation (4). 
the short time which the writer has studied the possibility the 
application Equation (4) determine the angular rotation any 
normal section bar, unable see that has any advantage, 
from the labor-saving standpoint, shortening abbreviating such 


Equations (1) and (2) and the further well-known 


equation, furnish the basis for the solution all the 


problems which may solved Equation (4), and believed 
the writer that the resulting solution many problems would the 
same, term for term, the author states, often 
desired find the angular rotation the axis definite point 
bar subject flexure. This, course, the same direction and 
amount the angular rotation section normal the axis the 
point. For about years the writer has been using Equation (2) 
determine the angular rotation certain planes for which the author 


This discussion (of the paper George Swain, Past-President, Am. Soc. 
E., published “March, 1919, Proceedings, but not presented any meeting), 


printed Proceedings order that the views expressed may brought before all 
members for further discussion. 
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the application Equation (5). the auxiliary force unity, 
Hudson. the application the general Equation (2), considered 
applied parallel the axis straight bar any cross-section 
the bar and unit’s distance from the axis, the deflection the point 
application the unit force, divided unity, the angular rotation 

the cross-section, radians. illustrations: 

Equations (7) and (8) Case are seen follow directly from 
Equation (2), with the Fig. 14. 

For the various equations derived for Case Equation (9) will 
seen follow directly from Equation (2), connection with Fig. 15. 

The slope the load obtained from Equation (2), connec- 
tion with Fig. 16. 

The point where the axis horizontal may found from Equation 
(2), conjunction with Fig. 17. 

The slope the right end, given Equation (10), due the 
moment, the left end causing compression the top fibers Fig. 
may found from Equation (2) and the data Fig. 18. 

The slope the right end, given Equation (11), due moment, 
M,, the right end causing compression fibers Fig. 
may found from Equation (2) conjunction with Fig. 18. 

The results obtained the use Equation (2) are identical with 
those obtained the use Equation (5) each the foregoing, and 
would appear that Equation only special case Equation 
(2). 

The author’s derivation the theorem three moments under 
Case follows directly from the relations established for the various 
subdivisions Case II, and, therefore, may said derived 
wholly the use Equation (2). There are numerous forms the 
three-moment equation. the latter part 1916, the writer derived, 
and published,* the following well known three-moment equation 
well several other three-moment equations, means the angular 
rotation the vertical plane section over any intermediate support 
continuous beam. The derivations referred and the following 
are from Equation (2). Fig. represent two adjacent 
spans continuous beam resting level supports. Let the nature 
the supports such that the beam without restraint longi- 
tudinal direction. 

Let Fig. show the left span Fig. 19, which the forces and 
moments shown are those existing when this span acting part 
the whole beam. order find the angular motion the end 
planes this span the beam, the auxiliary load unity will 
considered applied unit’s distance from the axis. 

For determining the angular rotation the left end, the auxiliary 
force unity, and the reactions produced it, are shown Fig. 21. 

the Polytechnic Engineer for 1917. 
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The clockwise the left end is: 


Fig. shows the auxiliary force unity, and its reactions, neces- 
sary determine the clockwise motion the right-end plane which is, 
the same manner before: 


For the right-hand span Fig. 19, the angular changes the end 
planes under the same assumptions for the left are: 


angular rotations the same plane; therefore, may write the right 
half Equation equal the right half Equation 
writing the equation should noted that M,, M,, and M,, have 
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been used, shown Fig. 20, negative moments, hence their values 
determined from any combination the foregoing equations would 
positive. Therefore, will best change the signs the 
moments over the supports make them agree with the general con- 


vention. doing this, there results the following equation three 
moments: 


Equation (H) may used design investigate continuous 
girders having varying moment inertia. somewhat simpler 
form Equation (H) may derived measuring and from the 
left end the left span and the right end the right span the 
two spans adjacent any support. The differences elevation 
the supports may readily included the foregoing, provided they 
are small, entirely matter geometry. 

Case more readily solved Equation (1) than Equation 
(4) the author shows. 

With respect the remaining cases, for illustration 
the author, the writer believes, that Equations (1) and (2) will give 
simpler solutions than Equation (4), with the possible exception 
Case VIII. For the latter, the value the method can only deter- 
mined considerable investigation, and this the writer has not made. 


Epwarp Goprrey,* Am. Soc. (by formula 


Mr. 
given Equation (1) familiarly known the “Sigma over 


formula, though that equation not the same shape this easily 
remembered form. the familiar form 


pul 
where the deflection any point frame given 


direction 
Pittsburgh, Pa. 
Received the Secretary, April 14th, 1919. 
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the stress any member the frame due load 


Ib. that same direction and applied the same 
point; 
the unit stress the member under its stress; 
the length the member; 
and the modulus elasticity. 


This useful equation and the form just given simple one 
remember and apply. The writer has used dealing with draw- 
bridges and hingeless arches, and needed for such indeterminate 
cases. 

The author’s new formula may also found useful for inde- 
terminate cases. might suggested that simplified the form 


= 


where the angular rotation frame any point given 
direction 
the stress any member the frame due couple 
unity, applied the point question, that will tend 
give rotation that same direction; 
and the other values are before. 


This could called the “Sigma over formula. 
The writer believes there error Equation (7) which the 


inclination the end cantilever beam given and that 


should 
Although the writer does not question the correctness the formulas 
nor the possibilities their usefulness limited way, thinks 
that their application king-post truss and framed bents, and 
secondary stresses from such causes rotation members the 
pins due deflection rigidity riveted connections, although 


interesting studies what might called pure applied 


have place practical engineering. 

The reason for this two-fold, and both phases deserve considera- 
tion and emphasis. Stating the reasons briefly: (1) Perhaps not one 
engineer fifty doing practical designing could follow this paper 
apply practical design; (2) There reason earth why 

Taking these separately: there any reason for not simplifying 
mathematics that the average designer can understand and apply it? 
The writer does not hesitate state that, matter the 
designing ordinary construction, the design should 
down the last degree. There are some structures, such suspension 


¥ 
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bridges and fixed-ended arches, that come only once long time, 
and these can referred mathematical expert. Such matters, 
however, mill building and truss design are the daily concern 
men who have only limited knowledge They cannot 
and will not use the higher methods designing, even these are 
required safe design; and the sad fact that they will not, and 
not, use ordinary common sense all times, with the result that 
large number poor designs are turned out. 

The writer, during the past years, has been position 
which few men the Profession are placed, and able make the 
statement the foregoing paragraph with emphasis. Called 
repeatedly, is, check the designs others, both recent and 
ancient, thoroughly that what designers need not 
more complicated mathematical processes, not more but, 
fact, less mathematics and more common sense instruction 
designing. 

The design pair columns supporting roof truss, with 
knee-braces, can made exceedingly complicated problem. 
can made intricate that the average designer could not touch it. 
Only expert, and that expert devoting many hours the problem, 
could run out all the possibilities stress this simple piece 
construction. The building would not stand the cost engineering 
this Here the economic situation. What the outcome? 
The complex treatment thrown the winds, and truss and 
columns are designed rule-of-thumb, and bad rule that. The 
columns are designed for direct load only, with regard bending 
moments wind loads. Frequently, knee-braces whatever are used, 
and flimsy and wabbly building results. 

the other hand, the solution this mill building problem can 
rendered simple ordinary truss design ignoring trivial 
theoretical matters, dividing equally between the columns the 
horizontal force the wind, and computing the force the knee- 
braces and the truss from these applied loads; and building designed 
this manner both economical and perfectly safe. The average 
designer can grasp this method quite readily; but our books and 
engineering literature delight investing this. problem with the 
greatest complexity, with the result that the majority designers 
not even attempt approximate its solution, and bad structures grow 
out this condition affairs. 

fraction the space taken with fancy solutions the 
mill building problem was devoted some common-sense simple 
methods getting the stresses approximately, and some homely advice 
was given how detail parts, the Profession would much better 
off. For example, the writer wished find (for the head engi- 
neering school) the details mill building where the chords intersect 
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over the support, example good practice detailing. 
thorough search, and inquiry among bridge firms, failed secure 
single case. 

the question the need these higher theories, the mere 
fact that they are ignored habitually the design mill buildings 
does not argue one way the other. notorious that mill buildings 
are poorly designed. Much other structural designing also poor, 
not because finer theories are neglected, but because common sense 
not exercised. The writer would never dream applying the theory 
secondary stresses building bridge, but has found errors 
the hundred, and detail, that would not possible 
designers were instructed the simple rudiments proper design that 
require knowledge nothing but the simplest mathematical processes 
and ordinary mechanics. not important for designer find 
that detail needs 21.1 rivets 21.3 rivets, but, when design 
turned out and has rivets where about are required, something 
should done that will put that designer the right track. 

The members cantilever bracket may intersect the exact 
center truss, just theory may dictate, and still the bracket 
may dependent the tension the heads three four rivets. 
This higher theories with vengeance! 

steel was perfectly elastic and perfectly brittle, like glass, higher 
theories would appropriate and doubt necessary. Then secondary 
stresses would loom large all design. The great Firth Forth 
Bridge would then one the most dangerous bridges the world, 
because the great secondary stresses due deflection; but, because 
steel tough and not perfectly elastic, that bridge one the safest 
existence. The tubular members and the rigidly riveted details 
are the very things that make safe, and they are the very things 
that, theoretically, add tremendously the stresses. Will engineers 
ever get this 

strange coincidence that the Royal Commission that 
investigated the Quebec Bridge failure attributed its weakness the 
fact that the the compression members were not 
riveted up. The condition for creating secondary stresses was absent. 
The same Royal Commission ignored the big traveler, which, being 
without bracing, upset. and pulled the bridge over with it. does 
not take even knowledge algebra understand this glaring error. 

The Orpheum Theater, New York City, collapsed, and, all the 
reports its failure, the real cause was ignored. This was monstrous 
girder, with span ft. and versed sine ft., 
nected the ends the corners slender columns.* Among the 
theories advanced account for the failure was one, from across the 
ocean, that attributed the twisting supporting girder due 
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deflection the cross-girders. This the very the theory 
secondary stresses carried its logical limit 
hard think anything more misleading harmful than this 
kind theoretical camouflage, not because theoretical speculation 
itself harmful, but because obscures the facts and takes space 
that might devoted constructive knowledge simple character. 


The foregoing instances are given, not because the writer would 


deprecate the value theory engineering design, but would elevate 
position usefulness, pure and simple. would remove 
from the condition where virtually merely academic plaything, 
applied has whatever, and applied premises 
properties materials that not exist fact. would make 
theory agree with facts they are, and not with conceptions what 
might exist steel and concrete had other properties than they are 
known possess; and, lastly, would simplify theory, that 
understandable the part the men who use it. 


Irvine Assoc. Am. Soc. (by writer 
has been much interested examining this paper with view 
ascertaining what extent supplements the principles and methods 
proved and exemplified Castigliano his bookt elastic 
framed systems, mechanics the “work ‘elastic deformation”, 
“internal work”, might also called. 

very brief résumé the main theorems proved Castigliano, 
therefore, will undertaken; the elastic framed structure question 
being jointed assemblage bars and beams (straight curved), fitted 
together originally without strain, with the axes all members lying 
common vertical plane (plane loading), and with 
sections members symmetrical about that plane. 

The notation will that the author, with few supplementary 
symbols. 

Let denote the total work elastic deformation (i. e., “internal 
work”) the frame when loaded. Then, omitting the work shear, 
very slight consequence, have 


Also, the deflection (displacement) any point any member, 
deflection. that .taking place the direction the line 
action such force load, will given the relation 
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The first term the right-hand member Equation (25) 
general form, provide, not alone for straight bars which 
there direct stress only, but also for bars beams which, 
portions which, may not constant along the length. 

For frame ordinary straight bars under direct stress tension 
compression, pin-connected bridge truss, Equation (25) 


reduces 


Similarly, the change slope, angular rotation, due the 
the straight line joining any two points the frame (not 
joints necessarily) where there are applied two equal parallel forces 
forming couple, moment the two forces being right angles 
that line, which is, the “arm” the couple, determined 
the relation 


(See foot-note following Equation (25)). 

Castigliano goes treat the case frame containing one 
more bar than necessary for the frame hold its shape; this 
“superfluous”, “redundant”, bar being pin-connected its extremities 
and such length that too short, too long, small amount, 
A,» fit into its place after the members have been assem- 
bled without loading; that, fit into place, special constraint 
must exerted. After this “redundant” bar place and the frame 
loaded, the special constraint having been removed, the direct 
stress, produced the bar (which load along its length) 
found the relation 


Hence, follows, particular case, that, when the “redundant 
bar” the proper length fit into place originally without 
strain, the direct stress, induced when the loading position, 
determined the equation 


very important restriction the use Equation (25), and the other funda- 
mental relations follow, that the supporting forces (or reactions) acting the 
frame must that is, the point application each such force must 
not move during the gradual application the loading, unless along line right 
angles the line action such force. 
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This has been called the principle “least work”; may easily 
proved, the consideration curve (parabola with axis vertical), 


plotted with for ordinate and (as variable) for abscissa, that the 
special. value found from Equation (29) the abscissa the 
lowest point the curve, where the tangent line horizontal, and, 
consequently, the corresponding value less than for any other 
(tentative) value 

For finding the deflection, given direction, point the 
frame where there load, least load acting the desired 
direction, Castigliano uses the device inserting imaginary load, 
the point question and the desired direction; and later 
reduces zero (as, course, must finally done, for correct 
results). This auxiliary load force, P,, which may called 
“dummy” load, and treated variable, will enter more less into 
the expressions for and M,, the which expres- 
sions with respect will give the derivatives, 
Now, these derivatives will not contain P,, for 
frames, only the first power can occur any term the expres- 
sions for and and hence are not affected when the value 
made zero. Equation (25) then used for finding the deflection, 
with that is, substituting the foregoing values the 
derivatives together with the values and M,, determined from 
the actual loading alone, being omitted. Hence, this case the 
“dummy” load, P,, have 


Now 


with respect rate many pounds (or foot-pounds) per 
function (for ordinary “engineering” frames), the value 


straight line, the same the hypothetical value that 
M,) would have were the only load had value 
unity.* These hypothetical values may called and M,, respectively. 


Hence ready way expressing the values the two derivatives, 


were applied the point question the desired direction, 


Or, put another way, the finite change increment (or due the 
introduction among the loads proportional 
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the frame. With change notation, there- 
fore, Equation (30) 


does not use the device load for finding 
was discovered and adopted independently the author 
the present paper America and Europe.) 

Castigliano not only uses the device “dummy” load for finding 
deflections, but also imaginary, “dummy”, couple, 
moment, (say), applied the free extremity beam order 
find the change slope, due the loading, the tangent the 
elastic curve the beam that extremity, there being actual 
couple that point. finally reduced zero. the previous 
case the “dummy” load, and are expressed terms and 


the other loading, that the derivatives, and may 


determined. According Equation (27) the for the change 
(or rotation) that point, with the couple place, 


and this relation, made equal zero, the derivatives 
retain their values unchanged, while and assume the values 
proper them under the actual loading alone, the couple having been 
removed. before, and are almost invariably straight-line 
functions M,, the numerical values these derivatives are equal, 
respectively, the values that and would have the “dummy” 
couple had moment equal unity and constituted the sole loading 
beam. Hence, these derivatives and M,, 


respectively, the paper, the result will now read 


which the author’s Equation (6). This equation given and proved 
connection with straight and curved beams. 
makes very. little use it, however. 

his treatment single beams, Castigliano rarely finds occasion 
use “dummy” couple, determine the rotation tangent line 


elastic because, when any cross-section forms the extremity 
portion the beam, considered complete beam frame 
apart the remainder, (as, for instance, dealing with the 


continuous girder), the flexural couple the cross-section becomes 


Equation 133 (see also pp. and 205) his work 
“Die neueren .Methoden der Festigskeitslehre und der Statik der Baukonstruktionen,” 
Leipsic, 1893, this equation containing also terms for dealing with change 
temperature and slight movement supports. 
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part the external loading for that portion, and used Castigliano 
expressing the change slope that other words, 

way comparative showing these three methods for 
finding the change slope, tangent line definite 
point loaded beam, take the simple case straight elastic 


prismatic beam, fixed horizontally the left-hand end and loaded 


the other (free) extremity with vertical load, and determine the 
rotation, the tangent the midway point the length, from its 
original horizontal position. 

First Method. Dummy Couple.—Fig. rigid straight 
bar, with its axis following the tangent question, fastened 
the beam the point, two bolts very near together, and 
couple, moment M,, applied it, this couple being right- 
that due the load, This bar forms additional member the 


system, and two consequences follow from its being rigid: 


(1) its axis will remain straight during the gradual loading, always 
coinciding with the tangent that the rotation this “arm” 
the couple the same that the tangent; (2) the “internal work” 
the bar zero, that. terms are needed Equation (32) 
the deformation the bar (that is, its infinite). 


23. 


Equation (32), therefore, have: For the elements length, 
dx, along the portion, BC: 


M 
whence 


and along the portion, 
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Hence, making and substituting Equation (32), 
1 a 


may easily found more elementary methods. 

Second Utilizing Internal 24.—The 
internal couple, flexural couple, section has moment may 
call and the portion, AB, the beam considered complete 
elastic system itself (“free body”), the couple becomes external 
couple, this couple and the vertical shear, J,, the section con- 
stitute loading representing the action the part, BC, conceived 
upon the extremity, the portion remaining, AB, now con- 
sidered Fig. 24. The flexural couple and shear play the part 
supporting forces, but their points application not move, and this 
fact justifies the use Castigliano’s theorems. 


Fie. 24. 


(Equation (27) could not applied the portion, BC, considered 
itself, for finding because, the four forces acting that 
portion, three, viewed supporting forces, have motionless points 
application. See foot-note following Equation (25)). 

For the along AB, have 
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and hence Equation (27) gives 


Third Method. Using Imaginary Couple Moment Equal 
rigid cross-bar bolted the beam 
(minus, order have the same “sense” the rotation, B), 
this being for the sole purpose determining and for the suc- 


cessive infinitesimal lengths, along the whole beam, for use 
Equation 


25. 
For any along 
T,=0; 
and for any along 


and hence substitution the author’s Equation (6) Equation (33) 
this discussion, gives 


(36) 


conclusion, would appear that, finding the rotation 
tangent line, there many cases decided advantage using the 
device couple with moment unity, far the shortening 
the routine work concerned; and the author has rendered 
important service the publication this paper, with its very direct 
and convincing proof and numerous applications. 


Mr. 
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and complete exposition the rotational work equation, and some 
very interesting applications, notably the beautifully direct and simple 


the three-moment theorem its general form. 


The paper the many illustrations the fact that 
widespread knowledge and full appreciation new principles the 
theory structures frequently lags considerably behind their discovery. 
This seems have been true regarding the “general work 
the principle “moment (its advocates assert that its 
and importance still but half appreciated the profession gen- 
erally), and the so-called “slope-deflection” which has recently 
yielded elegant solutions certain problems rigid frames. 


far Professor Swain’s new principle consists expressing 
the angular movement given point the axis bar the 
method work, manner analogous that for linear movement, 
not new. English and American the theory struc- 
tures, rule, give very restricted and inadequate presentation the 
“method work.” German (and other continental European) treatises, 
however, lay considerable stress the generality the work equations, 
noting that (to follow the notation the author’s Equations (1) 
and (2)) linear angular displacement, according the “unit load- 
ing” which produces and unit force unit couple. Some 
these works develop equations similar the author’s Equation (6), 
and give elementary examples the calculation angular change ;** 
but the principle seems little understood (or least little appre- 
ciated) generally, and Professor Swain has rendered small service 
the profession his excellent presentation. 


Associate Professor, Structural Eng., Univ. Minnesota, Minneapolis, Minn. 
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First stated their general form Mohr (1874), who also seems have 
been the realize their vast importance the analysis structures. The 
essential features Mohr’s method, however, ‘were anticipated (according Miiller- 
Breslau) Maxwell (1864), and the fundamental principle was enunciated 
Clapeyron 1833. 


Generally ascribed Mohr (1868), but developed independently some- 
what different form the late Charles Greene, Am. Soc. (1874). Its 
wide use America comparatively recent date. 


Mohr the secondary stress problem early 1891 
(Zivilingenieur, 1892, 577), but attracting little attention for many years. Pre- 
sented general method attack for variety problems rigid frames 
Maney Engineering, No. University Minnesota, 1915). 


See, however, Molitor, Am. Soc. E., Theory Engineer- 


ing pp. and The exposition much less complete than the 
references cited below. 


especially, Hartmann, “Die Statisch Unbestimmten Systeme des Eisen 
und (1913), pp. and also Mehrtens, 
“Die Graphische Statik Band II, Erste Abtheilung (1903), 
pp. and “Die Neueren Methoden der (1904), pp. and 
Mueller-Breslau seems claim for himself the honor the discovery 
52-57). states that the 1886 his first showed 
that the work equations (which calls Maxwell’s equations) apply 
well 
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virtual displacements one the most general laws 
and are contained the theory least work, Maxwell’s and Betti’s 
reciprocal theorems, and Professor Swain’s principle. These various 
rules are either identical differ only algebraic expressions 
force, moment, and displacement. 

The principle virtual displacements says: The work performed 
the exterior forces and reactions when acting structure 
state equilibrium equals the work done the interior forces 
deforming the structure, which principle can written the form 


where denotes the exterior forces and reactions; 
denotes their corresponding displacements the point 
application the direction the forces; 
denotes the change length the length, dl, due the 
normal forces, produced the structure the 
and 4da denotes the change angle element, dl, due the 
moments, produced the structure the forces, 


All expressions are the familiar shape: Work equals force 
multiplied displacement the direction the force; and the 
correctness Equation (1) appears very plausible. 

Clapeyron has shown that the actual work performed gradually 
applied forces must half that above given, and the validity 
Equation (1) not changed dividing each side Clapeyron 
has also shown that the validity Equation (1) not changed, when 
substitute 


First: for the forces and reactions, another set forces, 
and their corresponding reactions, long the second set 
forces and reactions hold the structure state equi- 
librium; 
Second: The new forces, 7’, and the new moments, M’, produced 
the new set forces and reactions, P’, the displacements 
and deformations the first set forces being retained 
Equation (1). 
The new equation may written 


The new forces, P’, and the new stresses, and M’, have evidently 
nothing with, and are entirely independent of, and 4da, 
the first set forces; their only co-relation that each set belongs 
state equilibrium; and therefore, are called possible 
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virtual displacements. This easily proved the case the simple 
structure shown Fig. 26, consist- 
The three bars undergo certain elonga- 
tions and shortenings, producing 
clear that any other load will pro- 
duce stresses and displacements which 


the two loads; and load 
26. 
for example, will produce half the 


stresses and half the changes length, and also only half the dis- 


placement For this case Equation (1) may written, also, 
the form 
P T 


and may considered new forces and stresses which are 


state equilibrium, and and are the old displacements. was 
soon found that Equation (1), and Equation (2) are not 
necessarily forces, but may moments, the latter being nothing else 


than couple equal forces acting distance, for example. 
can say 


and Equations (1) and (2) become 
(4) 


which equations express Professor Swain’s idea another form. Max- 
well has deduced from Equation (2) reciprocal theorem, relating 
the effect produced structure two different forces: 

will any other point, the same structure, displace- 
ment, which equal the displacement, the point, 
the direction the first force, produced another force, acting 

more general theorem due Betti. claims that 
has first shown that Maxwell’s principle can also applied 
moments and changes angles, namely: moment, acting 
any point, produces rotation any point, which equal 
the rotation produced.in moment, acting which is, 
again, Professor Swain’s principle expressed another way. 
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Equations (2) and (5) can transformed into more useful shape 


substituting 
M 
thus obtaining 


Replacing the moments, M’, Equation (9) only one moment 
the value, and its proper reactions, and under the assumption 
that the supports are immovable the direction these reactions, 
that the work the reactions nil, then, and then only, Equation 
(9) becomes 


where and are the normal forces and moments produced the 
structure the moment, and its reactions, which equation 
identical with the author’s Equation (6). 

Similarly, Equation (8) transformed the assumption only 
one force, acting structure with immovable supports the 
direction the reactions 


and being the normal forces and moments produced the force, 
and its reactions. 

Castigliano has deduced, from the principle virtual displacements, 
another rule for finding the displacement any point structure. 
replaced the set forces Equation (1) another set forces 
which varied from the first only this respect, that all forces the 
old set remained the same except that the force, P,,, acting the point, 
the displacement which found, changed the infini- 
tesimal quantity, P,. The interior forces will then changed, also, 


Provided the work the reactions due nil, Equation (1) 
becomes 


Subtracting Equation (1) from Equation (12) and dividing 
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Introducing again Equations (6) and (7) 

and, similarly, for moments, 


These equations are practically identical with Equations (10) and 
(11), will shown later. 


Evidently, 


hence Equations (13) and (14) become 


(15) 
2 


The expressions the denominator are those Clapeyron for the 
actual work performed gradually applied forces acting struc- 
ture equilibrium, and Equations (13) (16) simply state that the 
moment, equals the first partial derivative the expression for 
the work the gradually produced interior forces, taken according 

derivative must zero. This can only happen for condition where 
the work maximum minimum. can easily shown that 
the work cannot maximum, hence must occur minimum. 
Therefore, Equations (13) (16) have been called the principle 
least work. desired find the displacement any point 
which force happens act, assumed that fictive force 
moment acting that point, the general expressions for 
the work performed all the forces and moments and are 
written down, the first derivative found, and this derivative and 
the general equation the moment, P,, and are assumed vanish. 
The normal forces and moments produced any structure single 
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load moment, being always linear functions M,, follows 


that and ——— are, fact, the values the normal forces and 


applying any these methods actual structures, great 


must taken first transform indeterminate structure into 
so-called statically determinate system the assumption the proper 
reactions forces; one must always consider that the reactions count 
just heavily any other force, and that any movement the 
abutments will contribute the work performed the exterior forces 
and must appear the left side Equations (1) (16). If, for 
example, one abutment has displacement, the direction opposite 
the reaction, and rotation, the direction the moment 
the reaction, then there must added the left of: 


Equation 


(10) O.t, when R’, and are the reactions due 


show that the theory least work practically identical with 
the author’s principle, his Case will solved that principle, and 
will assumed that moment, M,, instead moment, acting 
the right end the beam; then, evidently, 


66 right of P. = +M, T M =. M, 


and this, introduced (14), gives 


Nothing saved the integrations, but Professor Swain saves 
the writing down two expressions affected 

fixed arch, and the same method used that shown the 
author’s Case would lead rather long formulas. 

choice, transforming the indeterminate structure 
into statically determinate system, very much simpler expressions 
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how the arch may transformed 
into cantilever assuming that, 
the point, where the displace- 
ment found, the right end 
the cut off, and that 
section horizontal force, ver- 
tical force, and moment, are 
applied the equi- 
librium. order find the dis- 
placements Professor Swain’s 
principle, there applied, besides, 
horizontal and vertical force, 
that section, and moment, and these new forces must counter- 
balanced the proper reactions the left abutment. 

M,, any point, again the moment the forces acting 
the structure the deflection which desired find. The inde- 
terminate values the reactions must duly appear the expression 
for the moment. 

the corresponding normal force. 


force 


27. 


hence, the change angle the arch between the point, and the 


1s 


the vertical displacement the point, the direction, 


which equations found useful many arch problems. 


at 
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The author’s treatment Cases and VII cannot said 
new. The same cases and very many others are identically treated 
Miiller-Breslau,* and the writer’s impression the French 
engineers the Paris Fair 1878 designed the many arched structures 
the exhibition buildings this method; also that description the 
method about that time. has also shown 
how simplify greatly the 
culations, especially 
tures symmetrical shape. 
For example, transforms the 
arch structure, shown Fig. 28, 
into kind statically deter- 
mined continuous structure 
which the left abutment only 
able take vertical reactions 
the same amount those 
which would taken com- 
mon girder, and connects the 
left end the arch 
absolutely rigid body with the 
order re-establish the equilibrium, applies the horizontal thrust, 
the moment M,, and the indeterminate portion the vertical reac- 
tion, proves that the point, must the center gravity 


the so-called elastic weights, each point the structure, and 


this point taken the axis system co-ordinates and 
are the moments statically determined system which rests 
rollers, and which indeterminate reactions are acting, fact, 
when the common moment common beam, then, 


ETI 


(21) 


“Graphic Statics Indeterminate Structures’’, 1892. 
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which are, course, very much simpler expressions than the often ex- 
tremely sensitive, and always very Equations and 


(21); the author. 


French engineers, for nearly years, been very successful 
finding still more important the design indeterminate 
structures, and the writer confesses that would have never designed 
and built indeterminate structures these short-cuts, and others which 
developed himself, had not reduced the labor computation often 
10% and sometimes even that required according the 
methods shown the.ordinary textbooks. 

compute the the ordinary methods vogue 
considerable task, the change the moment inertia, the change 
temperature, and the shortening the arch are duly taken into con- 
sideration. If, addition, the displacement and rotation points are 
found, order decide about expansion joints reinforced 
concrete bridges, will take the best engineer, not expert 
arch design, probably many weeks steady and hard work design 
bridge. Generally, the work done very roughly, temperature and 
shortening stresses are neglected, and find displacements points 
not dreamed of. This explains the fact that many bridges crack, 
although designed with large factor the fact that most 
American arched bridges, account the uncertainty the designer, 
are general very much heavier than those European design. 

very important know that the application the principles 
here developed have many limitations, 


(1) The structure must perfect state equilibrium. 

(2) The deformations must extremely small. 

(3) The stresses must within the limit, and must follow 

Hooke’s law. 

(4) There must absence all vibration. 

(5) assumed that all the work performed the exterior 
forces consumed the work deforming the structure, and 
that the production heat, and chemical and 
changes are neglected. 

(6) Changes temperature computed separately. 

(7) stresses are neglected, 

(8) The work overcoming friction the abutments joints 
neglected. 

(9) Poisson’s ratio neglected. 

(10) The influence the the structure neglected. 
(11) not permitted apply indiscriminately the statics 
rigid body. framed structure, for example, where 
force acting lower joint, not permitted assume 
that its point application might indifferently any point 


q 
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its line action. the line extended the upper chord, 
would probably produce bending there, and the work done 
would quite different. 

(12) The influence shearing forces (of great importance dams, 
for example), neglected. 


These limitations apply both determinate and indeterminate 
systems, and have yet received comparatively little study investi- 
gators. Some these points, however, are great importance, and 
the figures may out 50% and more; and many 
cannot predict the factor safety. 


the utmost importance the behavior materials when differs 
from Hooke’s law, when structure stressed beyond the elastic 
limit, or, concrete construction, where the time-flow the 
plasticity the concrete might reduce the modulus elasticity for the 
dead-load stresses perhaps one-tenth the value that under 
short-time load. rule, the factor safety increased, due the 
flow the material, and the stresses the dangerous section remain 
nearly constant with gradually loads, and the comparatively 
stronger parts take more stresses than have been computed until 
new state equilibrium reached. 


presents very interesting development principle the theory 
structures which, far the writer knows, has not been made use 
heretofore. The principle itself not exactly new the writer, and 
its application the determination stresses redundant members, 
the determination redundant reactions, quite fully set forth 
his revision Johnson’s “Framed Structures”, Part 1910. Chapter 
this work reviews, the first few pages, the general principles 
and formulas used the determination redundant stresses, and 
then applies these principles quite variety selected problems. 
the general formula, Equation (5), page 335, this work, 
equation given expressing the relation between redundant stresses, 
S,, and the stresses and bending moments due the 
external loads. Following this equation, the statement made: 

assuming the unknowns the various direct stresses, 
S,, ete., sometimes more convenient take certain the 
bending moments the unknowns, certain direct stresses together 
with certain moments. this case the values and m,, cor- 
responding unknown bending moment, M,, are respectively the 
stresses and moments the various members due bending moment 
unity the redundant member. The resulting equations are then 


the same Equation (5) excepting that certain unknown moments, 
M,, are used instead the stresses, 
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The general method thus fully set forth, applied the problem 


given Professor Case VI, would, substitution the 
proper notation Equation (5) referred to, precisely his 
Equations (16), (17), and (18). presenting this method attack, 
was also recognized the writer, indicated the subsequent 


article, especially page 336, that the quantities, and 


(identical with those Professor Swain’s Equation (4)), 


represent the change angle the member under the actual con- 
ditions loading, the quantities, and m,, being the direct stress and 
bending moment, respectively, any member due unit moment 
applied the point the angular change which desired. 

While thus setting forth the practicability applying unit bending 
moments well unit forces problems this kind, the writer, 
matter fact, did not follow this method numerical problems, 


primarily for the reason that the solution adopted any 


case was that which appeared the most.convenient and expeditious. 
For example, the solution various problems portals quadran- 
gular frames fixed the base, the method for arches was generally 
used. This method assumed the redundant quantities the shear, 
thrust, and bending moment the crown. Three equations for the 
determination these three unknown quantities were derived 
equating the horizontal and deflection and the 
angular change this point for the two sides the arch. The expres- 
sion for the angular change the arch axis the crown really 
identical with the expression derived Professor Swain, 
although apparent that mere familiarity with this expression 
would not apt lead the generalization Professor Swain’s 
paper. His explanation how this principle may applied deter- 
mining changes inclinations any member structure very 
interesting, and will doubtless prove value many practical 
problems. 

Referring the foot-note page 75, which Professor Swain 
explains the character the units Equation (1), seems the 
writer somewhat more logical consider that the quantity, 


merely ratio, abstract number, which, multiplied 


results length. The quantity, the actual change length 


movement the member distorted, and the quantity, simply 
factor which this change length multiplied order deter- 
mine the contribution this particular member the deflection 
desired. mere when determined the ordinary 


. 
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process calculating the stress member due unit load, 
represents, not the stress itself, but the ratio stress load; but, the 
load happening unity, the numerical value the ratio the 

same that the stress. This factor ratio, can determined 

other ways, as, for example, the principle virtual velocities, 


linear dimensions the frame-work. any may looked 
simply ratio, and hence the product this ratio multiplied 
the length length. 


° 
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its publications. 


THE EAST CANYON CREEK DAM. 


Epwarp Am. Soc. (by Parker has 
shown wisdom selecting low unit stress for the this 
arch dam. Reduced square inches, this unit stress 174 
true that there are venturesome souls who would use concrete stresses 
high 850 lb. per sq. in., Mr. Parker states, and these men 
call themselves engineers because they spend one dollar where others 
would “squander” several. 

From the achievements steel designers, which 
factors safety are sometimes about two less (the elastic limit 
being considered the point ultimate usefulness), argument might 
constructed for higher units concrete, which would look plausible 
enough its face. Steel and concrete, however, are quite different 
their behavior. 

dam begins show signs weakness, does not help matters 
post notices reduce the loads, the case failing inade- 
quate buildings. There are many buildings and other structures 
which never receive the loads they are supposed carry. Some 
them would collapse they did. 

There are many arguments for conservatism the selection 
unit stresses the design dam, chief which, course, the 
dire consequence its failure. Next comes'the argument the 
certainty the realization the load (already at). Other 
reasons for low unit stresses will mentioned later. 

Unit stresses dams received little notice the days when 
gravity dams were built almost exclusively. Much was written some 


This discussion (of the paper Parker, Am. Soc. E., published 
March, 1919, Proceedings, and presented the meeting May 1919), 
printed Proceedings order that the may,be brought before all 
members for further discussion. 


Pittsburgh, Pa. 
Received the Secretary, April 28th, 1919. 


Mr. 
Godfrey. 


7 


Mr. 
Godfrey. 


336 DISCUSSION EAST CANYON CREEK DAM 


years ago concerning shear gravity section, but this was the 
days before under-pressure began recognized factor 
considered the stability dams and cause most failures. 
gravity section properly designed for under-pressure, con- 
struction joints and beneath the dam, vertical shear wide-spreading 
toes need give concern, for those toes will have existence. 

When hollow dams and multiple- single-arch dams began 
built, more care was necessary the matter unit stresses. Even 
then, and before and since that time, the one great essential design 
was often neglected, namely, the applied loads. would seem 
simple matter know and provide for the pressure water, for 
that pressure sure, and obeys laws that are quite well known. 
spite this, there not book the English language, (excepting 
very recent ones) that even mentions the great force water 
horizontal joints and the base dam. Consequently, engi- 
elaborate calculations, find the true theoretic cross-section, that 
ignore entirely forces ‘tremendous moment which render these 
utterly void. Mr. Parker’s paper does not state that 
considered under-pressure. true that this does not affect the 
hollow dam; but, the section arch dam should light that its 
weight would approach that prism water conceived con- 
structed its base, danger point reached where the dam likely 
raised from its base and thus allow water work beneath it, 
wash-out resulting. the dam had other than good solid end abut- 
ment, settlement the arch ends might aid raise the base the 
crown the arch ring. This one the reasons for using low 
units the arch ring. The low unit will mean greater thickness 
the latter and greater weight and stability for the dam. 

Consideration under-pressure, also, ought lead design 


which the batter the up-stream face, for such batter adds the 


pressure the foundation the amount the weight the water 
lying vertically over the battered face. Furthermore, batter the 
up-stream face tends throw the end thrust the arch downward, 
instead horizontal direction, thus adding the stability 
the arch. Mr. Parker has made the greater part the batter the 
down-stream face. the tangent portion the batter should made 
both faces, order obtain the spreading effect the abutments, 
but, the writer the opinion that the stability would greater 
all the batter were made the up-stream face the arch portion. 
Another reason for reducing the unit stress arch this 
length expressed the “column action”. The arch resembles 
column very considerable unsupported length, just hollow 
tube under external pressure resembles such column. tube under 


i 
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external pressure acts about column length (hinged- 
‘equal half the Therefore, the ring arch dam 
should treated column, and its length equal that the arch 
from abutment abutment. course, support offered the 
base the dam. This similar the support afforded wide 
flange girder the stiffness the root the flange. The arch 
dam not, some have claimed, equivalent short column. 

Just what reduction should made unit stresses for wide, thin 
flanges not very well understood codified structural engineers. 
rule used the case girder flanges limit the thickness 
one-twelfth the width the outstanding leg. Girder flanges are 
generally otherwise stiffened intervals, and their maximum stress 
only throughout small portion their length. The dam 
should designed much safer basis than this, because: first, 
has not the toughness steel; second, the full stress exists 
end the arch; third, mere support the earth not 
equivalent the strength the root girder flange angle; and 
fourth, there are braces intervals the arch dam. Mr. Parker’s 
dam. has ratio height base thickness six seven, due his 
commendable selection low unit stress. had elected 
adopt the high unit stresses favored some designers, the writer 
the opinion that the result would have been hazardous. 

Another reason for low unit stresses the uncertainty regarding 
the distribution the stress throughout the section. Shrinkage 
the concrete, expansion due moisture, changes due varying 
temperature, are sure result unequal distribution compressive 
stress the section the dam. The great length the dam would 
variations greater magnitude this than smaller 
structure. 

Hollow dams have proved most forcibly, four notable failures, 
that the type having bottom slab resting the soil error. 
Three these dams failed winter, when, presumably, the weep- 
holes were frozen up; the other case the weep-holes had been plugged 
order save water. Upward pressure caused the failure these 
hollow does not act overturn them, but merely lifts them 
from the soil and thus permits the passage water beneath the dam, 
which washes away the foundation, and failure results. Part Mr. 
Parker’s dam hollow, but, fortunately, there bottom slab 
joining with the inclined slab, and the solid portion has considerable 
probable that the rock formation such preclude 
the possibility water pressure under the solid portion being com- 
across the gap between the slab and the solid 
bottom part the dam. 

this separation the inclined slab and the solid bottom 
intentional and general (and not merely accidental the section, 
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Fig. 3), fortunate, differentiates this dam from the hollow 
type which has furnished the four failures. referred to.* 

There also considerable mass the hollow portion Mr. Parker’s 
dam, and that helps hold down against upward pressure. Mr. 
Parker has used dowels anchor the concrete the masonry. Such 
dowels might help, but the writer would not inclined place much 
confidence them, either for this purpose for preventing the 
slipping the arch abutments, where the line thrust makes rather 


‘sharp angle with the rock face. the latter would prefer 


blast out the rock face steps, the several steps being nearly normal 
the line thrust, holes might blasted for keys order 
prevent slipping. were building sloping rock, would 
not wish trust dowels prevent the structure from slipping 
down the slope, but would cut steps the rock. 

the north tangent the thrust carried rectangular columns 


shafts between the piers. These members are with steel 


rods. The compression these members about twice great 
that the arch ring. Twisted steel rods, placed 
longitudinally these members, for the purpose taking compres- 
sion, and these rods are surrounded what Mr. Parker ealls hoops. 
unfortunate that the term “hoop” should applied piece 
steel bent rectangular shape. more unfortunate ‘that 


should imagined that such pieces steel can act manner 


similar hoops hooped column. mere term can used 
such way create false sense security (witness the term 
“eolumn” applied two little channels tied together with small 
battens intervals). hooped column properly 
concrete member compression, but, member with rods disposed 
rectangle with square ties intervals about in. not 
hooped column, and not properly The tie 
can only act hold the four corner rods against lateral displacement, 
and the intervals between such ties should closer 
properly hooped column. 

Again, twisted rods are not the proper shape for compression 
members; they should straight possible. 


course, the unit stress these columns not great, but, 


writer’s judgment, would better make the section these 
members large that the arch, and use steel merely tie 
the together, and not take compression. 


The rodded column the most discredited piece construction 


that can named. almost all more than score rein- 
concrete wrecks rodded proved their unfitness. 
Many large and chunky columns, carrying trifling loads, have broken 
into pieces, instead standing and sustaining their share the load. 


Pittsfield Dam, Engineering News, April 1st, 1909; Dansville Dam, Engineer- 
ing Record, January ist, 1910; Stony River Dam, January 22d, 
Plattsburg Dam, Engineering News, June 8th, 1916. 
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PRESSURES PENSTOCKS 
CAUSED THE GRADUAL CLOSING 
TURBINE GATES. 


Discussion.* 


writer has studied the phenomena water-hammer, and offers short 
analysis Miss Simin’s translation Prof. Joukovsky’s notable 
work, elaboration certain parts Mr. Gibson’s paper. 

Any pipe under pressure and containing water motion may 
wish stop column water, means the application certain 
amount force during certain time bring about the conversion 
energy and restore the equilibrium. analyzing the phenomena 
which take place, the writer believes that the most important point 
study the rate destruction velocity affected the net head, 
because this determines large extent the rate pressure rise and 
hence the maximum pressure rise. Apparently, Allievi used this 
basis for the his formula, and this, course, applies 
Johnson’s formula, which the same Allievi’s. Any formulas, 
such Warren’s and Vensano’s, which not take this into account 
must incorrect, except for one set conditions. The curves given 
Mr. Gibson show how far from the truth they may be. 


This discussion (of the paper Norman Gibson, Am. Soc. C..E., pub- 
lished April, 1919, Proceedings, but not presented any meeting), printed 
Proceedings order that the views expressed may brought before all members 
for further discussion. 

Philadelphia, Pa. 


Received the Secretary, March 5th, 1919. 
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accordance with the ordinary methods integration, may 
considered that the gate movement throughout the duration the 
stroke made infinite number small instantaneous move- 
ments. the case the formulas Allievi and Johnson, which 
involve the dynamic forces, each little movement the gate produces 
pressure: 

The conditions existing, then, the end any small movement 
are: 
The original velocity has been decreased the amount the 
velocity destroyed during this first movement 


dynamic pressure has been created due the destruction 
velocity. 


new velocity now exists, which dependent, not the original 
net head, but new head made the original net head and the 
dynamic head. brought out Mr. Johnson, these curves dynamic 
pressure-rise and decrease velocity may calculated simple 
Ldv 
The Allievi Johnson formula will give figure for maximum pres- 
sure rise, and Mr. Johnson has also developed formula for the shape 
the pressure curve, these formulas giving the same results can 
obtained approximately arithmetic integration. 

The question considered now is: what extent, and how, 
the compressibility water and extension the pipe walls affect the 
pressure and velocity curves? know that, the time closing 
grows shorter, the Allievi formula approaches infinity. the other 
hand, Joukovsky proved that the maximum pressure which obtained 
for instantaneous closing depended the velocity destroyed and the 
speed propagation the pressure wave, and could not exceed 
“maximum water-hammer.” not difficult see that, for long 
closing time, the compressibility the water and extension the pipe 
walls have very little effect the maximum pressure, but, the time 
closing grows shorter, the properties the materials have greater and 
greater effect. The writer believes that Mr. Gibson’s formulas have 
successfully supplied this missing gap between Allievi’s and Joukovsky’s 
theories, and serve give correct results for all conditions. 

Professor Joukovsky made great many experiments determine 
the magnitude maximum water-hammer and the speed propaga- 
tion the pressure wave, all based instantaneous closing the 
gates. The details the experiments will not given here, but the 


following synopsis the theory, taken verbatim from Miss Simin’s 
translation: 


method arithmetic integration, using only the 
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“In Fig. [10] let pipe, which water flows with velocity, Mr. 
from the origin past the gate, If, now, the flow suddenly 


stopped rapid shutting the gate, the kinetic energy the 
water column, will cause increase pressure the pipe. 

“Let consider the column water, divided into very 

“The phenomena water-hammer take place series cycles, 
each consisting four processes, follows: 

Section meeting, the gate, obstacle its movement, 


will compressed and will stretch the pipe wall surrounding it. All 


the kinetic energy this section water will used (a) its 
own compression, resulting the increase pressure increment, 
and the corresponding stretching the walls section 
the pipe. result this action, section the water column has 
left vacant behind itself small space, part the 
next arriving section Consequently only after section has 
been stopped and compressed, and after the small space thus left has 
been filled, that section can arrested and compressed. 

“Now the kinetic energy section must expended some 
way. Will increase the pressure upon the gate, which has already 


been caused the arrest section and for the following 


10. 


“The pressure upon the gate depends entirely upon the pressure, 
sustained section which now static condition. 

“The pressure upon the gate could therefore increased only 
section could farther compressed, and this take place only 
the pressure upon the surface between and section (which 
may imagine thin piston) could greater from the side 
section than from the side section and this impossible, 
because section has only the same energy section and 
this energy will (as the case section used entirely 
compressing the water the section (section only the same addi- 
tional pressure, and stretching that part the walls surrounding 
section 

“The same true each following section, 4,.... and 
each these sections, arrested, being compressed the 
pressure, 

“During process (1) small quantity water flows from the 
reservoir into the pipe, occupy the space formed the compression 
the water and the extension the pipe walls. 

“Finally, when all the sections have been arrested; the entire 
column will under the pressure, The entire energy the water 
column now stored (as potential energy) elastic deformation, 


viz., the compression the water column and the extension 
the pipe walls. 
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“But this condition cannot maintained; for 

“(2) soon the additional pressure, has been produced 
the last section, the water that section will again expand, and the 

walls that section the pipe will again contract, restoring the 
original conditions that section, and the water that 
section back into the reservoir from which the pipe issues, and restoring 
the original normal pressure section 

“This operation will now repeated each section 
turn, until all the potential energy, stored the water 
column when was under the pressure, (neglecting the portion lost 
friction), has been reconverted into kinetic energy. 

“During process (2) the water which entered the pipe during 
(1) back into the reservoir. 

“The condition the water column now what was just before 
the gate was closed, except that its velocity, has now the opposite 
direction, e:, toward the origin. 

The kinetic energy the water column, moving toward the 
origin away from the now reconverted into potential energy, 
which manifests itself extension volume the water 
subnormal pressure beginning with section and concluding only when 
the entire water column has been reduced the subnormal pressure. 

“During process (3) water continues flowing from the pipe into 
the reservoir. 

“(4) When the subnormal pressure has been established through- 
out the length the pipe, and all the water has come rest, the 
water from the reservoir will again direct itself into the pipe, restoring 
the normal pressure, first section next the reservoir, and then, 
rapid succession, the other sections 1),....4, ete., until, 
when the normal pressure reaches the gate, have once more the 
conditions which existed just before the gate was closed, viz., the 
normal pressure restored and the water moving toward the gate 
with the original velocity, 

“We have now followed these pulsations pressure (with the 
accompanying transformations energy and flow water into and 
back the pipe) through complete cycle four movements, 
each extending through the length the pipe. For convenience, 
may consider two successive movements this kind ‘round trip’ 
through the pipe. 

“The gate remaining closed, the whole process now repeated 
which, turn, followed third, and on, the 
amplitude the pressure vibrations gradually diminishing (because 
friction) until the pipe and the water come state rest. 

“But although the intensity the pressure becomes gradually less, 
the time required for each cycle remains constant for all repetitions. 

propagation pressure, consisting its transmission 
through all points the length the pipe, each point successively 
repeating the same periodical movements, is, its nature, simply 
wave motion, like that sound wave. 

“The velocity wave propagation independent the intensity 
the pressure, and depends only upon the properties the medium 
through which the propagation takes place—in the case water- 
hammer, upon the elasticity the water and the pipe.” 
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Mr. Gibson has applied this theory slow-closing gates con- Mr. 
sidering that each infinitesimal movement the gate instantaneous 
and produces small rise pressure which travels through the pen- 
stock the manner that wave produced total instantaneous 
closing would travel. These small gate movements occur succession 
and produce turn their pressure waves which travel back and forth 
through the penstock. algebraic sum these waves gives the rise 
pressure existing any time during the closing stroke. 

The writer the opinion that the pressure existing throughout 
the length the pipe for slow-closing gate varies almost directly from 
maximum the gate zero the point relief, except where the 


Fig. 11, the pressure existing four points the penstock has 
been plotted. The magnitude the individual pressure waves not 
scale, but their values are shown for the particular example taken. 


The pressure existing point from the gate approximately 
one-half the pressure existing the gate. The pressure existing 


point from the gate approximately one-quarter the pressure 


existing the gate. 

The diagram showing the pressure existing the point of. relief 
consists series instantaneous rises above normal. account 
the assumption twelve instantaneous movements the gate, 
the pressure the point relief must necessity show twelve 
instantaneous rises pressure, each wave travels undiminished 
the point relief. twenty-four instantaneous movements were 
chosen, there would appear twenty-four instantaneous rises pressure 
the same time, but only about half the magnitude. Hence, the 
limit infinite number instantaneous movements the gate, 
uniform slow-closing, the pressure the point relief becomes 
zero, This must true, because the duration time any rise 
pressure the point relief zero. rises pressure 
have actually been recorded the point relief penstock, they 
are probably due instantaneous movement the gate during 
the stroke, some other cause, such sudden elastic deformation 
the waterway, which would have the same effect. 

the translation Professor Joukovsky’s work there are shown 
tables pressure rises different points the pipes for different 
velocities destroyed. every case the pressure waves travel practically 
undiminished almost the point relief. The readings taken at. the 
station nearest the point relief, however, show 
sure from per cent. This very significant the writer, 
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indication that the pressure traveled undiminished certain 
point and then gradually was reduced zero the point relief. 
Although Professor Joukovsky experimented with very rapidly closing 
gates, nearly instantaneous possible, obviously certain fraction 
second must elapse while the gate closing. When the time 


closing less than one interval, the resultant pressure will travel 


undiminished point which feet, from the point relief 


(where the closing time, seconds). From this point 
will gradually reduced zero the point relief. Granting 
that some short period time must elapse during the closing the. 
gates Professor Joukovsky’s experiments, his actual pressure read- 
ings seem verify the writer’s claim. 

the example taken, the duration closure .assumed 
three intervals. The diagrams and curves have been plotted beyond 
the three intervals show the fluctuations pressure which take 
place after the gates are closed. Experiments should show that the 
subsequent fluctuations after the gates are closed are quickly reduced 
intensity internal friction, but this friction should have effect 
the speed propagation the pressure waves. Internal friction 
has necessity been omitted these computations, unknown 
quantity. 

Any other example than that shown Fig. may chosen, and 
the pressure waves may computed Mr. Gibson’s formulas. 
series diagrams may then plotted, similar those shown the 
writer, and the pressures may computed for any point the 
penstock. 

making the computations for the magnitude the pressure 
waves, necessary determine first the number intervals time 


(equal contained the total closing time. The gate move- 


ment may then divided into number instantaneous movements 
equal the number intervals. Computations out this 
basis will give correct points the pressure-rise curve the end 
each interval. the event the closing time being only few inter- 
vals, desirable subdivide the gate movement further order 
develop the curve during the intervals. interesting fact, how- 
ever, that such further subdivision gate movement serves only 
develop the shape the curve during the intervals, and has effect 
the values the end each interval. making studies this 
character, often easier instead using Mr. Gibson’s formulas, 
utilize the system integration, which will give correct 
results, although involving trial-and-error methods. 
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order compute the pressure-rise curve points the penstock 
other than the gate, the gate movement must divided into 
number divisions sufficient cause the pressure waves overlap. 
Thus, least two divisions per interval must used compute the 
curve point half way the penstock, least four divisions per 
interval for point three-quarters the way the penstock, and 
least eight divisions per interval for point seven-eighths the way 
the penstock. Referring Fig. 11, where four divisions per interval 


were chosen, obvious that the pressure beyond the point, 


the gate, cannot computed without greater subdivision 


the gate movement. 

this discussion the writer has endeavored, principally, point 
out the trend argument and application existing data used 
proving the theoretic correctness Mr. Gibson’s method handling 
water-hammer problems. The method seems fundamentally 
sound, and deserves the careful thought engineers. 
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what generally known the metropolitan district New York is, 
approximately 7000000 people, and rapidly increasing 
volume and density. This district may said embrace Brook- 
lyn, Queens, Richmond, Manhattan, the. Bronx, and the territory 
New Jersey lying between the Hudson and Passaic: Rivers. 

Approximately, 30000 miles railroads have their termini the 
New Jersey side, and seventy more steamship lines operate from the 
joint port all parts the globe. Traffic and freight. transfer condi- 
daily becoming more difficult handle, and 
expeditiously, and, unless immediate and serious made 
devise general plan scheme which will co-ordinate all the factors 
the problem manner afford early relief, with ample 
for indefinite future expansion, not only the supremacy the Port 
New York will endangered, but the very existence its people 
Manhattan Island), may conceivably threatened. This 
was exemplified during 1917-18 when severe weather 
prevented coal movement water the city, and during the 
recent, strikes harbor when coal and food supplies were 
threatened, and thousands workers were unable their 
offices and shops, due the ferry systems being tied up. 

will especially interesting note the effect the daily 
and life the city connection with the general harbor called 
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for April 15th, 1919, when 16000 men may quit work because dif- 
ferences with employers. According the plans the strike leaders, 
not single exception made favor any class harbor 
activity. The leaders claim that unionists will quit Army and Navy 
craft, except where manned enlisted service men. They will also 
quit all railroad ferries and, reported, will refuse aid berthing 
hospital ships from abroad. They propose, also, attempt tie 
coastwise and transatlantic shipping, and try enlist the Sandy 
Hook pilots. The strike also aimed the Railroad Administration. 
effective with regard that organization, serious menace the 
coal supply New York sight. 

The speaker will not discuss the merits the proposed strike 
the conditions which make possible such deplorable state affairs, 
where comparatively small body men may actually endanger the 
physical existence and paralyze the economic life city 000 
people order satisfy their own particular desires. Such conditions 
give added emphasis the idea that the development New Jersey’s 
highways their highest efficiency and the construction vehicular 
tunnels under the Hudson River are intimately connected with the 
future welfare New York City. 

The construction one more vehicular tunnels under the North 
River, such tunnels are wisely designed provide for future increase 
vehicular traffic between New Jersey and New York, will far 
toward removing the possibility future food shortage New 
York City. 

granted that freight and foodstuffs may brought from Long 
Island, from New England, and from the West, via Buffalo and the 
Poughkeepsie Bridge, which measure would alleviate conditions 
arising from future tie-up harbor transportation; fact, how- 
ever, that far the greater proportion the food and daily necessities 
New York City come through the freight yards the New Jersey 
shore, and that even slight interruption the continuous flow 
serious, when considered, has been asserted, that Manhattan 
has but days’ supply. also admitted that coal and other 
freight may brought through the Hudson River Tunnel the 
Pennsylvania Railroad Station 34th Street and Seventh Avenue, but 
the passenger terminal lacks adequate facilities for freight handling, 
and cannot considered important factor freight-receiving and 
distributing point without serious interruption the passenger 
therefore, development means vehicular transportation between 
New Jersey and Manhattan Island early date imperative. 
Relative this matter, interesting and gratifying note that 
Governor Edge New Jersey and Governor Smith New York have 
signed bills which will enable preliminary steps toward con- 
struction undertaken. 
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well known that the present ferry system incapable han- 


dling the vehicular traffic expeditiously. Long lines trucks now stand 


many hours awaiting their turn cross the river from both sides, and 
the delay, being costly all concerned, naturally affects most heavily 
the ultimate consumer. Statistics, compiled connection with in- 
vestigation made the Public Service Corporation New Jersey, 
show that 945 vehicles all classes use the North River Ferries 
between 130th Street and Cortlandt Street annually. These figures are 
based average week day record, multiplied 300 for week days, 
and Sunday record multiplied for Sundays and holidays. 

The normal increase vehicular traffic estimated between 
and per year. Considering this fact, and, further, that the ferries 
are now unable handle the traffic, that the possibilities further 
expansion the ferry service are exceedingly limited, and even 
the ferry terminals could extended, the North River over- 
crowded with craft every description, evident men who have 
studied the matter seriously that least one tunnel should con- 
structed soon possible. 

estimated that vehicles per year will use the tunnel. 
evident from these figures that the present congestion and long 
waits the ferry entrances will reduced very materially, not 
obviated altogether. How long the proposed tunnel Canal Street 
will serve properly the needs cross-river traffic matter for con- 
jecture. Mr. Edward Viets, the Service Recorder Company 
Cleveland, states that the number motor trucks increased from 
000 1912 600 000 1918. the increase the use motor 
trucks follows rapidly the construction good roads, and the greatest 
road construction period the country has ever known just opening, 
reasonable assume that the annual increase the number 
trucks will great during the next the past years. 
consequence this, and the natural increase volume 
business within miles New York City, one may reasonably look 
for recurrence the present congestion 1928, not earlier; 
would seem, therefore, that even before Tunnel No. has been com- 
pleted, consideration should given investigating site for Tunnel 
No. There ample precedent for such action when one considers 
the East River. Considerable courage was required start the con- 
struction the Brooklyn Bridge. Not very many years after its 
completion came Bridge No. then Bridge No. and then Bridge 
No. The capacity these bridges now sometimes severely taxed, 
notwithstanding that there are many ferries plying between Brooklyn 
and Manhattan Island. The population Brooklyn approximately 
2500000. The population New Jersey the metropolitan district 
approximately 1500000. Consider these facts, and, further, that 
the construction Hudson Vehicular Tunnel No. will facilitate and 
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stimulate business such extent increase rapidly the popula- 
tion metropolitan New Jersey, that there will created the same 
conditions which made necessary the construction additional bridges 
over the East River. The completion the present New Jersey High- 
System, and its further extension finances and conditions 
warrant, will but add the burden converging the Hudson River 
between 42d and Cortlandt Streets. 

does not require long stretch the imagination picture New 
Jersey’s highway system playing important part keeping New 
York City supplied with many necessities, especially when freight 
terminal congestion (which inevitable such ill-equipped port) 
makes the handling and lightering New York City and foreign 
freight difficult and tedious, more particularly word 
the scope this highway system now laid out: The State 
Legislature 1917 State Highway Commission eight 
members, two whom are members this Society, and six whom 
are. well-known business men. There was also established State 
Highway System, comprising 655 miles the main traveled routes 
the State, which serve well its industrial and agricultural regions. 
They are all tied together, and, effect, radiate from terminate 
the New Jersey shore the Hudson. Owing its geographical posi- 
tion, New Jersey the throat through which must pass all traffic from 
New York and points east Philadelphia and points west and south. 
unusually heavy burden foreign traffic thus imposed the 
the Hudson and the Delaware Trenton. 
its volume and weight, traffic census taken early 1918 
showed total daily weight approximately 7900 tons, including 
freight, and passengers part the Trenton-Newark 
highway between New Brunswick and Elizabeth. This for one 
route only, and indication the potential value the highway 
system supplement the railway system, especially considering 
the rapid increase the number motor trucks, which will follow the 
construction pavements adequate sustain them. Within one year 
there will hard, smooth pavement good alignment and easy 
grades, from the Hudson the center New Jersey’s richest agricul- 
tural district. This will make possible direct trucking from farm 
market consumer. Even now, fruits and vegetables are trucked 
south Trenton the New York market daily. The 
completion the tunnel will enable this produce proceed uninter- 
ruptedly New York, instead waiting many hours for ferry passage. 

order provide highway for traffic and from Hudson River 
points without passing through the congested Newark streets, the 
Essex and Hudson, with aid from the State, are now 
making investigations looking toward the construction highway 
bridge over Newark Bay between Bayonne and Elizabeth, which 
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vehicular traffic may reach the Hudson County and thence 

directly the tunnel and ferries, shortening the motoring time 
between Elizabeth and Jersey City least min. The State 
Highway Commission, building new road over the Palisades 
Fort Lee Ferry Bergen County, doing much relieve the conges- 
tion the lower river ferries. The major portion truck traffic from 
the Passaic and Hackensack Valley industries must now use the down- 
town ferries. The proposed new approach will provide direct route 
from Paterson 130th Street, New York City. grades will not 
exceed 6.5%, and will much lighter than any present approach 
over the Palisades the ferries. This will also enable heavily. loaded 
trucks, bound from upper New York State, Connecticut, and 
Massachusetts, avoid down-town New York City, when route 
from New Jersey and Pennsylvania points. 

The completion State Highway Route No. will open direct 
smoothly paved road from New York the Delaware River Easton, 
Pa., whence there fine paved highway South Bethlehem. 
peace time highway, this will have great commercial well scenic 
value. war time highway, its value would inestimable, 
would connect the Schwab plants directly with the Port New 
York. 

All the great industries the Delaware River far south 

Wilmington, Del., will connected directly with New York City 
hard, smooth highways, the autumn 1920. said that all roads 
lead New York. certain that New Jersey’s highway system 
leads traffic the Hudson River ever-increasing stream. 
Highway Commission constructing only the most durable pavements, 
which, effect, will city streets traversing the entire countryside, 
bringing the farms and producing centers ever closer touch with 
the large cities. New Jersey contemplates spending approximately 
000 000 during the summer 1919 State highways alone, 
addition which the counties will spend approximately 000 000 for 
new construction. sidelight highway development 
adjunct supplement future railway development, the speaker 
quotes from recent statement Morse, Am. Soe. E., 
the United States Railroad Administration: 


“The perfection the motor truck and tractor, together with the 
universal use the automobile, has introduced new element into the 
transportation problem that should taken imto consideration this 
time, while studying the reorganization the whole transportation 
question. Good roads are demanded for the use the automobile, and 
study should made see what additional expense would neces- 
sary construct them that they would serve for motor truck and 
tractor. Where, heretofore, development the country for miles 
each side trunk line railroad has required the construction 
light branch lines, question seriously considered whether 
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this policy should continued whether good wagon roads should 
constructed and the products farms, and passenger travel, should 
not handled motor trucks and automobiles the main line. 
Taken alone and considered unit, practically none these small 
branch lines pays expenses, but gatherers freight and passengers 
increase density traffic the main lines, they are sources 
profit. As, however, the traffic gathered them turned over the 
main line with deficit attached, which has overcome during the 
main line movement before any profit made, would decided 
advantage this traffic could delivered the trunk line means 


the truck, tractor, and automobile without this bill expense 
attached.” 


Noting the fact that thus one handling would obviated, 
now necessary truck farm products the short-line branch, and 
then transfer them the main line, Mr. Morse continued: 


“Investigation this subject may show the desirability, good 
roads are completed, taking many branch line railroads and 
utilizing the abandoned roadbed for improved motor roads, thus decreas- 
ing the expense maintenance and operation our railroads and 
giving its place well located motor road. Such change would 
call for increased facilities stations along the main line for passengers 
and for hauling freight, storage, trackage, but would 
mean the supervision and labor, permitting better 
housing and living conditions for employees. Motor-driven 
ances have gradually been changing conditions railroad transporta- 
tion for the past ten years, and now that the general study transporta- 
tion facilities for discussion, should taken into careful 
consideration and due weight given its influence the economies 
the situation.” 


From these quotations will seen that railroad managers are 
seriously considering the question leaving the highways the matter 
for short-haul freight. Such system would obviate the 
construction short feeder lines, costly rehandling freight, and 
result more rapid delivery. 

The motor vehicle laws New Jersey are now very well defined. 
The maximum load allowed assuming that approximately 
75% that load carried the rear axle. The speaker thinks 
that higher than allowed contemplated most States. 
The tire equipment also regulated with the weight 
the machine. The speaker thinks that the maximum now allowed 
800 Ib, per in. width tire. 

The regulations the Motor Vehicle Department also restrict the 
height trucks ft. in., and the maximum width ft. The 
traffic regulations are also about enforced more rigidly, order 
provide greater safety the highways. The Motor Vehicle Com- 
missioner has fifteen twenty inspectors who are patroling the roads 
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constantly, order protect the careful driver infractions 
the regulations. 

The question standard set standards for 
the regulation motor trucks restrict their weight, size, and speed, 
now. under way, committee having been appointed the National 
Highway Traffic Association. This committee composed five State 
Highway Engineers and four representatives the motor truck man- 
ufacturers and users. 

The matter came for report the Annual Meeting the 
American Road Builders Association, held New York City, 
February, 1919, when the committee made Progress Report the 
effect that the weights motor vehicles should restricted arbitrarily 
000 lb. gross weight truck and load. 

That met with considerable opposition, because the fact that 
present the statutory requirements number States are much 
lower, running down 24000 and 20000 gross load. The question 
debatable, the decision depends entirely arbitrary conclusions, 
because there definite data determine how much more damage 
load; but hoped that during 1919 common standard will 
accepted, least, for the North Atlantic and the Eastern States the 
country, where the truck traffic now the heaviest. 

Probably the matter will settled eventually basis about 
That was demanded the highway builders and highway 
authorities, and attempt was made show the motor vehicle 
owners and motor vehicle manufacturers that unless there was 
arbitrary decision, the agitation communities having pay for those 
roads would such compel them adopt lower standard. For 
example, the Legislature Pennsylvania had bill before restrict- 
ing the weight which would have compelled trucks which 
could used New Jersey 30000 lb. stop the Delaware 
River; and, course, that would interfere with the free movement 
interstate truck traffic. 

New Jersey’s law operation now, and effort made— 
very effective effort—to see that trucks not exceed that load, 
because the inspectors will compel the weighing ‘of occasional trucks 
which seem too heavy. they are over weight, the owners will 
fined for disobeying the law. 


departure. Before discussing concrete details future development, 
attempt will made state briefly the present conditions: The 
war has given tremendous impetus all the sciences. The economic 
situation stresses to-day never before the necessity for ampler, 
fairer methods production and distribution. Engineers have mass 
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definite scientific data behind them, and the needs before 
them. 

Highway work has now reached the stage. Its infancy 
lasted more than .100 years, about which were spent one long 
nap. Under Jefferson’s administration the National 
number the States started road-building programme. The Govern- 
ment built few hundred miles roads and the States similar num- 
ber. Shortly after starting this programme, all road building the 
part the National Government and the States The work was 
then taken many turnpike companies, which built number 
roads the Eastern States, operating them under the toll 
the establishment the toll road came the “nap”. Road construction 
was handled principally the township and county officials, with 
development types construction methods maintenance, 
outside large cities. This condition continued until the late 
Nineties. came the bicycle craze and active propaganda the 
part the League American Wheelmen for better roads. Before 
this died out, the automobile had come stay. the number cars 
increased, the great concern was the dust nuisance. Oil was applied and 
bituminous binders were used, but, almost before they were on, the old 
earth and light gravel roads beneath them had begun disintegrate. 
The road builder’s problem was growing, and tried solve 
constructing better surfacing for the macadam That did not 
last long, the increasing weight and speed vehicles, and few 
spring thaws and freezes, broke up. 

This also affected the tax-payer’s money, for, this time, the 
various States had taken the matter road building, with subsidiary 
county and township systems. New York State the Legislature 
1898 passed two Acts, the Fuller-Plank Act, the State 
would duplicate for each town whatever amount raised for highway 
purposes; and the Higbie-Armstrong Act, appropriating $50000 for 
roads improved—50% the State, 35% the county they. were 
in, and 15% the townships. Each year after that the annual 
appropriation for highway work grew, until, 1904, was 108 000. 
Yet there were only about 300 miles even average good roads., 

Some saw that was time call halt, and cried, road build- 
ing job for political henchmen; game for amateurs. 
need trained men. Give university courses for Highway 
Give laboratories for experimental work. Above all, let start 
the beginning, plan routes, abandon and our roads 
from the bottom up.” 

That. happened about 1908. Since. then road engineers been 
trying keep with traffic, like child rubber 
hill. They had almost caught it, when, suddenly; came the motor truck. 
Loads 20, and even 30, tons were carried roads designed 
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endure tons, and the roads broke down. Before this policy 
could re-shaped, war was declared, and motor trucks were being built 
great numbers order supplement the work the railroads. 
Maintenance the route along the east bank the Hudson between 
New York City and Albany for 1917 cost $215 200.74, comparison 
almost. $100 000, due heavier motor truck traffic; but the roads 
were for traffic, and there was cessation men 
and supplies between Buffalo and New York City. That, and 
the fact that to-day there are New York State 7200 miles 
improved roads and completed routes, north, south, east, and 
west, through the State, measure the success attained. This, 
however, has been extravagant beyond measure, money and energy, 
and has been smirched with failure. Politics have not been kept out 
highway work. Some through routes lack important links, because, 
instead, spurs have been built the homes influential politicians. 
The work has not been kept out the hands amateurs—the roads 
are full them, and will until highway work pays bigger salaries 
and demands higher skill. Engineers have not done enough laboratory 
work. Instead, they have been prone lazily trust the statements 
the material interests, and this costly experience has not always been 
uncolored commercial fiction. Only now are they beginning 
understand what the term “foundation” really means. 

The speaker has said that highway work has now reached adoles- 
cence: First, because clear perception the problem ought mean 
that engineers have outgrown the errors infancy. 

Second, beeause public sentiment solidly behind the idea. has 
been created the only real way, the discernment the people 
themselves that they must have good roads order fully part 
the world which they live, and has been formulated the well- 
conducted campaign good roads and automobile organizations, motor 
truck, and material interests. 

Third, because the money has been provided, and more coming. 
The has appropriated $200 000 000 Federal aid roads, 
and planning another $400 000 000 for National systems. 
New York State second 000 bond issue. and 
Pennsylvania have just raised $50 000 000 and $60 000 000, respectively, 
other States are rapidly falling into line. these moneys are 
expended economically, shortage funds need feared. 

Fourth, because the people have reached the psychological 
which characterizes adolescence, namely, self analysis. 

January: 1918, there were, New York State, 6912 miles pave- 
ment, which 820 miles were types and 1092 miles 
were permanent; the latter all but 129 miles were brick concrete. 
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The non-permanent types are water-bound macadam and bituminous 
macadam the penetration method. 

Water-bound Macadam.—This pavement best adapted the needs 
light traffic, but has place any through route. costs to-day 
about $23 000 per mile for 26-ft. pavement, in. thick (that is, 
top 6-in. sub-base). Low construction cost has been the 
greatest advantage. Its greatest disadvantage now its high cost 
maintenance, which, 1917, amounted $970 per mile. The average 
life pavement this type years for traffic less than 
tons per day. Many water-bound roads have worn out from 
years when required carry heavier tonnage. 

Bituminous Macadam. Penetration type also 
adapted light traffic, generally, and advantageous many localities 
where the only stone available non-binding. Among its disad- 
vantages its tendency creep under traffic. slippery when 
wet; has fairly high cost maintenance—$412 per mile during 1917— 
and construction cost $28 500 per mile for 26-ft. pavement, 
in. thick (that is, 3-in. top course and 6-in. sub-base bottom 
course). The average life this type years more than that 
water-bound macadam under similar traffic conditions. 

The determination given for the average life the foregoing 
types was made 1917. The much heavier traffic tonnage to-day 
would shorten considerably. 

The following are classed permanent types: 

pavement has the disadvantage glare. has 
the advantage low first cost—$31 200 per mile to-day for 26- 
ft. pavement, with average thickness in. Its maintenance 
1917 was $112 per mile. Its average life, thus far, can only estimated, 
but, judging from the condition pavements this type, from 
years old, with which the speaker familiar, is, say, least 
years. 

Brick pavements the type have 
not been entirely satisfactory for country roads this climate. One 
disadvantage the shifting the sand cushion, with the consequent 
settlement, breaking, and spalling of-the bricks. The speaker cannot 
give present-day costs, the State has ceased build brick pavements, 
except semi-monolithic and structures. The cost 
maintenance was $222 per mile 1917. The average life, course, 
can only estimated, but, from present indications, might placed 
not more than years. 

Brick Pavements. Semi-Monolithic type differs from 
the original brick pavement, that there sand the 
bricks being laid cement-sand bed and treated with cement grout 
that the bed forms integral part the pavement. This type 
has the advantage developing beam strength, 
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ment, and eliminates the shifting and depressions the brick. 


Its cost under present conditions would about per mile for 
brick 4-in. concrete foundation. The speaker has 
maintenance figures for this type, the State has been buildiny 
for only little more than year. 

Brick Pavements. Monolithic type differs from the 
that the bricks are set green concrete and 
treated with cement grout that forms integral part the 
pavement. This type develops the full beam strength, and has even 
greater advantages than the type, far strength 
concerned. more difficult, however, get smooth surface 
can obtained with the type. 

Asphaltic order insure nearly smooth 
smooth concrete foundation should provided. These pavements 
have the disadvantage pushing under traffic from future consolida- 
tion, the aggregate not properly sized and proportioned, 
contains too much bituminous However, too little 
the latter used, the pavement becomes dry and soon disintegrates. 
The ideal mix one which the motor oil dropped from cars renews 
the volatile oils lost. These pavements cost about $40000 per mile 
(depending the type), with 2-in. top and 5-in. concrete founda- 
tion. Their maintenance cost 1917 was $245 per mile. 

There are many patent pavements which come under the classifica- 
tion permanent types and are good. 

apparent that engineers know, with fair degree precision, 
what service such roads these, built they are to-day, will give 
under present traffic. With this knowledge, which was entirely lacking 
even years ago, the speaker thinks they are prepared emerge into 
real maturity.. However, there one proviso, namely, that load 
the roads shall exceed given weight. this restriction they 
should guided, for years least, the experience the past. 
The slight chance that may limitation more than offset 
the absolute assurance that will safeguard the roads. 

The motor truck marks distinct transition transportation 
facilities. has made the highway available for freight haulage 
the waterway and the railway. The service the motor truck 
the freight crisis the past year established forever the importance 
the highway integral part the transportation system the 
United States. Thus far, however, has been fatal the very factor 
which its usefulness depends—it the greatest destructive force 
the highway has ever encountered. 

The latest traffic reports, fifteen highways various parts 
New York State, show increase truck tonnage varying biennially 
from 400%, and, 1918, average increase 150% over the 
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tonnage 1916. try build highways keep pace with con- 
tinuous advance that kind would bankrupt the public. 

The wiser motor truck manufacturers have themselves adopted the 
broad policy selling transportation service, rather than the exclusive 
one selling motor trucks. These men, who have had every oppor- 
tunity study the economics the problem, have agreed the 
desirability the 5-ton truck standard unit. This should now 
established law, and the highways should designed meet it. 
will mean total maximum load about 123 tons, which approxi- 
mately tons should applied the rear axle. There should also 
general regulations for other destructive factors, such inadequate 
tires and springs. 

Engineers can build roads economically for the 5-ton truck, but can- 
not afford have them disrupted few excessively large trucks. Nor 
should they designed extravagantly meet the requirements 
few individuals. The maximum loading must restricted the 
economic standard suggested the manufacturers and desired the 
majority truck users. Then will the highway able give the 
motor car and the community its most efficient service. 

Probably every other line engineering there some such 
restriction, based fundamental and enduring economic law 
relative values. Beyond that, however, engineers can plan for the 
future with unfettered any narrow limits probability. 

The speaker believes that the country, during the next years, will 
criss-crossed myriad lines communication: Waterway, railway, 
highway—the trinity transportation. Great cities along the first 
two—centers world-wide distribution. Feeding them, the highways 
with motor trucks incessantly going back and forth 10, 15, miles, 
centers production, flourishing agricultural and industrial towns. 
Manufacturing will more and more forced out the big cities, 
through pressure space, and into the surrounding country, where 
the much cheaper rentals will more than offset for the slightly 
greater carrying charges. Highway and motor truck make this feasible, 
and independent railways. 

Farming must encouraged the people are live, and the 
speaker sees the highways great means encouragement the 
production farm wealth. They will help banish from farm life its 
deadly isolation; they will make possible community towns, from which 
outlying farms may worked. They will help attract men back 
the land, and then, with the motor truck, help them market their 
products with less intervention profit-taking middlemen. 

The trunk roads from the great cities the smaller towns, the 
subsidiaries leading from them through the more rural regions—all 
these will united great systems that will provide through and unin- 
terrupted passage from any place the country every other place. 
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Guiding this work co-ordination, there will Washington, 
National Highway Commission, second importance only the 
Cabinet Departments. Beyond the proposed Lincoln Highway, that 
Commission will have under construction, completed, before 1925 
least four other transcontinental highways, planned solely from the 
standpoint highway economy, without reference existing cities 
and towns. Given the roads, the population will settle along them, 
has along the railroads. Throughout history civilization has 
always followed the lines communication. first, Nature deter- 
mined these lines; now they are determined Man. 

Meanwhile, each State has been perfecting its own system within 
its borders, building through routes between its important points, with 
whatever spurs are necessary connect with the National system and 
with similar routes adjacent States; and the counties have helped, 
with feeders these routes from every remote village and hamlet, until 
all are sharing the fullest extent the surge national life. 

With such development for the highways, with the suggested 
improvement the waterways, and the hoped for resurrection the 
railways, the transportation facilities this country years hence 
ought more than adequate meet the demands them. 

much for the vision—akin what every one probably holds for 
his own spécial line—now for the toil make real. 


First all, every line engineering, one must work for greater 
permanence result. Europe has proclaimed that lesson, but this 


country has not heeded it. With the vigorous impatience youth, 
stability has been sacrificed speed, size has been acclaimed rather 
than soundness. 

The public must roused demand that engineers build deep and 
well. They must learn spurn the shoddy, beloved their politicians. 
Last week delegation from up-State county came importunate 
the Commissioner’s office Albany. “Gentlemen,” said, want 
you have these roads, but have exactly spend your 
county. Would you rather have miles good road that will last you 
years without ever having closed for repairs; miles 
poor road that may last for years and will have closed 
With one accord they cried, “Give the miles.” 

the speaker’s remonstrance, one member the delegation said, 
pityingly: “The counties want the roads. The cheaper they are, the 
more get for our money them. The State has the maintain- 
ing, and most the State’s taxes are paid New York City. What 
our worry about 

worry, however, that engineers cannot dodge. The National 
routes should have foundations least comparable with the best rail- 
road practice, and surfaced with one the permanent types—the 
choice depending the materials most available given locality: 
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The State routes should have the same surfacing and strength 
foundation. Within 30-mile radius the large cities, the foundations 
must still further deepened and the pavement widened sustain the 
heavier traffic. The county roads should have semi-durable surfacing, 
according the need shown census, and proportionately 
good foundation, except within miles the larger towns, where 
they should again permanent type. 

much for the basis permanence. There are many other 
factors roadway, however, besides foundation and surfacing. They 
come under the heading “details”, through attention which, 
engineers, every line, may find opportunity for much improvement. 
few may mentioned which are fundamental importance 
highway work, and yet have hitherto received rather cavalier treatment. 

Width least width for National roads and most 
the State routes will ft. for the pavement proper, with 
additional ft. more for the shoulder; that is, where traffic density 
requires only two tracks; for each additional line traffic, there 
should additional ft. pavement. few State roads, where 
lighter, and most the county roads, there will 10-ft. 
pavement hard surfacing and beside ft. more earth road 


-which may improved when necessary make the full two-line traffic 


pavement. 


Alignment and the straight line shortens the 
distance, curves are often necessary order conform the broken 
topography the country. This matter alignment and grade will 
receive more careful study relation economizing the fuel used 
the propulsion motor vehicles. All curves should reduced 
afford sight distance 600 ft. Where that impossible, the 
curves may split parking place posts the center 
divide the traffic. Buildings will removed from dangerous corners, 
and banks graded back; and, wherever possible, curves will widened 


secure greater safety for passing vehicles. 


matter how well road has been its use 
generally shows that more drainage necessary. Ditches must 
widened foundations are deepened. Only keeping the subsoil 
dry can act part the foundation, cheapen the cost the 
pavement, and insure coherence crust during wet subsoil conditions. 
The speaker foresees the return the deep ditch far enough away from 
the roadway proper not imperil the traveling public, and providing 
run-offs and lateral systems drain away the sub-surface water. 

Marking Utopian hope have, every turn, 
adequate sign-posts which one can read when going speed 
miles There doubt that there will general acceptance 
the banding poles different color schemes indicate main 
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traveled routes, helpful has this procedure proved New York and 
the New England States. 

Esthetic ugly sign-post public offense, the 
billboard and the unnecessary danger sign. They will not tolerated. 
the other hand, the furtherance the Arbor Day and patriotic 
memorial idea will enhance the beauty the roadways with shade trees 
and shrubs, and parking spaces must provided definite intervals, 
and also the sorely needed rest and comfort stations. greater length 
culvert and the general use the straight line its design will 
obviate the need unsightly guard-rails around its ends. The use 
boulders and rustie guard-rails will improvement over the ugly 
painted wooded affairs now used, and they will also cheaper. 

Letting Contracts.—Because the greater quantity work 
done and the scanty number contractors it, there need for 
encouraging large construction organizations enter the highway 
field. This will mean ultimate economy. large number contracts 
will left lengths from miles, justifying the use 
special equipment and special labor-saving devices, such the short 
contracts cannot warrant, because the disproportionate overhead 
charge. The most adequate equipment necessary to-day supplant 
the rapidly diminishing quantity hand labor. 

Maintenance Traffic—Many the old roads will have 
-reconstructed order that they may take their place the new 
systems. Experience New York State has shown that where 
semi-durable pavement has broken because the weakness soft 
and yielding subsoil has been accentuated heavy traffic during the 
spring thaws, has been cheaper most cases fill the broken gaps 
with rigid type pavement—of concrete with concrete base— 
rather than the expense deeper excavation for extra drainage 
and for extra thickness sub-base foundation under the old type. 
These gaps then become permanent start toward the reconstruction 
the whole road. 

building pavements the widths proposed, will possible 
build one longitudinal half time, and thus provide for long- 
suffering public that has been discommoded with insufficient detours. 

Thus, are suggested some the possible developments the next 
years. Their practicability each engineer depends his experi- 
viewpoint, and temperament. They may not prove practical 
Then they must modified changed. That less concern. 
What greatly matters is, free from too close dependence the 
past, see the future with larger vision, apply permanence ‘as the 
one standard ‘success, and give details the devoted attention 
artists and scientists. These traits, sought common, will 
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strengthen the alliance among all, and, these traits, the speaker 
believes, will due the greatest good that may the highways 
the future. 

reply the inquiry the comparative merits tar and 
asphalt surfacing, the speaker finds difficult generalize. There 
are certain kinds stone New York State, such ‘as gneiss, from 
which the best results have been obtained with There are other 
rocks, like trap, from which the best results are secured with asphalt. 

can probably explained better saying that tar has 
tendency down through the rock. The gneiss rocks are more 
friable, and hold the tar better, but with them asphalt has tendency 
has not thoroughly penetrated. With the harder rocks, found 
that asphalt gives the best surface, because penetrates the interstices. 

The tar down often makes necessary surface 
treat the road with cold tar and fine stone, sand, gravel. this 
not done, the surface will soon toothy and pitted. 

Stern, Am. Soc. E.*—The preceding speakers 
have not exaggerated the least the importance the highway 
problem the United States. very live subject, and one that 
demands the fullest discussion and propaganda for enlightenment. 

hoped that this Society will take much more active part 


the propagation information this matter than has the 


and that will encourage, every way, meetings for the discussion 
all matters pertaining thereto. 

with few exceptions, road problems have not been 
attacked with proper vision and boldness. Macadam roads have been 
built, when hard paved surfaces should have Paved surfaces 
have been too narrow, curves have not been easy enough, grades have 
been too steep. Drainage has shoulders have been 
neglected, and, most important all, proper upkeep has been neg- 
lected. 

There have not been generally adopted proper regulations 
the size, wheel loads, vehicles. Organization and administra- 
tion highway bureaus have been niggardly, poor, inefficient, and 
utterly behind the times. There has been lack comprehensive plans, 
and co-ordination linking highway lastly, there 
has been too much the entire highway The fore- 
going deficiencies are causing the loss many millions dollars 
annually the taxpayers, and they are all easily preventable. 

Some experiences road work France, where writer served 
for more than year with the F., may interest. 


New York City. 


= 


4: | 
4 


Papers. AMERICAN HIGHWAYS 363 


The administration and the French road bureau 
all under civil service rules, and efficient and excellent the highest 
degree. not enter into it. All road officers are trained 
engineers, graduates the Polytechnique and the Ponts 
Chaussées, and are retired the age pension. 

The organization for maintenance and repair very thorough, and 
best existence. Men called cantonniers are sta- 
tioned along important roads distances from km., living 
little houses along the roads. They are work continually, and 
never allow the roads get poor condition. Even there wear, 
the repairs are skillful that the surface wears down smoothly. 

British road officers have told the speaker that the roads France 
are maintained much less expense than Great Britain, owing 
the better organization. 

Even war times, was surprising see how well their organ- 
ization functioned, though, course, was impossible the 
work well peace times, men and materials were often not 
available. Women and old men maintained the roads, back the 
zone operation the 

French roads are thoroughly drained, every precaution being taken 
carry awdy the water, and keep the sub-base dry. All roads have 
side ditches, and the National roads likewise have gutters, draining 
into the side ditches. The ditches and gutters are kept scrupulously 
clean, the grass being close-cropped, and the bottoms kept smooth. 
The water the ditches always kept flowing. 

Shoulders grassed, and trees are planted both sides, and 
serve double purpose, absorbing the excess moisture from the shoul- 
ders; thus tending prevent frost heave, and, course, the trees 
very much the beauty the road. 

Nearly all French roads are water-bound Macadam, the important 
roads having Telford base, only small percentage being paved with 
granite, treated with tar. They are wonderfully well built, the 
greatest care being taken every detail their construction. The 
surface made with stone, 24-in. trap 
granite, most thoroughly consolidated with heavy roller, usually 
weighing tons, the stone being kept thoroughly wetted during the 
process rolling, The roller passes over the surface from 150 175 
times, and, when the job done, thoroughly 
dated, and the stones interlocked, that looks like 
gardless the great excellence which the French have attained 
the. building Macadam roads, however—probably the best 
their kind existence—the war proved beyond any question that they. 
are not suited for motor vehicle traffic. Shortly after the motor trucks 
the Army commenced use these roads extensively, they 
out becoming full holes and ruts, It. required 
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great deal labor and huge quantities stone keep them all 
serviceable. 

there had been hard paved surfaces the main highways 
France during the war, millions dollars would have been saved, and 
great burden the railways and canals would have been avoided, 
about tons road stone had daily for the use 
the armies the Western Front alone. 

France, before the war, few motor trucks were used, and these 
mostly the cities, for short distance outside. When war 
came, this situation changed almost over night. Every available motor 
vehicle was requisitioned, and the traffic developed leaps and bounds. 
The motor truck saved France. 

The French road engineers, although capable men, and not lacking 
vision, had entirely new problem meet, but they could not 
improve the road surfaces war time. was too late. They were 
compelled use Macadam for all repair and new construction, and 
now they are frank admitting that will not meet the necessities 
the future. The upkeep costs far too much. 

the United States, the great question today can 
best meet the road The speaker believes that can 
solved readily and efficiently other engineering 
attacked the right way. 

First.—Road building must out and put 
the hands capable men. Highway commissioners should able 
engineers, thorough training road work, who possess vision and 
force character, combined with administrative and executive ability 
high order. has been only too common for highway commis- 
sioners politicians, lawyers, any class not meeting the above 
requirements. 

Second.—The remuneration and conditions surrounding the service 
should made sufficiently attractive induce professional engineers 
high grade follow this calling. engineer responsible 
charge road planning and construction should have certain qualifi- 
Besides technical knowledge, must have vision—imagina- 
tion for the future—balanced good judgment. does not have 
this, and the courage his convictions, position waste 
huge sums the taxpayers’ money. His decision alone, what 
type wearing surface should used; may mean great saving 
loss the community. 

There example this New York, and many other States, 
where Macadam roads have been built recent years, when every 
indication pointed the lesson that surfaces this type would not 
stand the growing motor vehicle traffic. The result that there are 
many thousands miles Macadam roads costing annually for 
upkeep alone more than $1000 mile, whereas, had road proper 
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type been built, the annual gross cost the taxpayers would have mr. 
been almost cut half. annual gross cost, the speaker, course, 
means interest the cost construction, plus amortization, plus 
annual 

The speaker has only touched the more important considera- 
tions the solution the road problem, believes these 


fundamental. Given proper organization and leadership, the rest will 
follow. 


Assoc. Am. Soc. E.—The speaker calls atten- 
tion two three points which have impressed him the 
this interesting subject. the New York side the highway 
system completed, and also beyond the meadows district New 
Jersey, where there excellent system radiating from the Passaic 
River; but, the intermediate meadows district, there lacking 
any kind road system, any plan, far the speaker knows. 
There are three principal roads crossing the meadows, and adequate 
transverse roads running north and south between them, there should 
be. Before industrial development proceeds any great extent 
this territory, general plan road construction should adopted, 
anticipation the needs; otherwise will necessary, the 
future, very great expense order provide suitable 
system. The roads should converge the meadows much pos- 
sible few crossings the Hackensack and Passaic Rivers, 
not interfere with the river traffic any more than can helped. 
This interference water and land traffic has already become 
serious problem. 

The speaker doubts the advisability building bridge over 
Newark Bay, the latter second importance only New York 
Bay, part the Harbor New York. its present condition 
shallow body water, and little use; but can dredged, 
and far less expense than that incurred Bremerhaven, Glasgow, 
Hamburg, and made most important adjunct the harbor. Bridges 
across will interfere seriously with its navigability. 

The speaker believes the time has come when system tunnels 
under the Hudson should planned advance. These first vehicular 
tunnels are only the precursors many which will built, and the 
lay-out the system should such prevent interference. The 
conditions the bed the river are known, and the greatest 
importance leave those conditions that many tunnels can con- 
structed. The speaker has been informed that there existence 
plan for Erie Railroad river tunnel, diagonally across the 
river, which, built, would interfere seriously with future east and 
west 
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Thompson’s remark relative the utilization small unprofit- 
able railroad feeder lines for highway uses important. Highways 
have demonstrated their efficiency feeders for the railroads. The 
small railroad lines are not economical, and, just trolley construc- 
tion has been stopped the building good roads, feeder rail- 
road lines will stopped, and many them can used advantage- 
ously highways. 

However important vehicular tunnels may for communication 
between New York City and New Jersey, one should not lose sight 
the fact that the fundamental needs are railroad They 
are needed soon they can built, and strike would 
fortunate rather than unfortunate occurrence for New York City 
helped demonstrate the absolute necessity establishing 
physical all-rail connections with the great continent the west. 

The newspapers state that only 20% the population Petrograd 
remains. The rest have been starved out because the desperate 
consequences the interruption railroad traffic. The same causes 
may eventually produce like results New York City unless con- 
tinuous railroad service can maintained with the continent. 
present, there only the intermittent railroad lighterage car-float 
services across the harbor, and the traffic will interfered with con- 
tinually labor disturbances, because the harbor transfer the weak 
link the system, and will the point attack every time railroad 
dispute arises. 
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MEMOIRS DECEASED MEMBERS 


will reproduced the volumes Any in- 
formation which will amplify. the records here printed, correct any errors, 
should forwarded the Secretary prior the final publication. 


RALPH HENRY BROWN, Am. E.* 


22p, 1919. 


Ralph Henry Brown was born August Ist, 
1860. was the son Richard and Thalia (Newton) Brown. His 
grandfather was British officer who fought the Battle Waterloo, 
and was descended from English yeomanry ancestry. Richard Brown 
was born England 1818. served his apprenticeship 
“draper” London, and was engaged business that city and 
Paris. Together with George Williams, fellow employee, later 
knighted Queen Victoria, organized the first Young Men’s 
Christian Association the world. came the United States 
when twenty-one years age, entered the employ Stuart 
and Company and remained with them until about 1853, when 
established himself the dry goods business. While thus engaged 
he, with Messrs. William Dodge and McBurney, organized 
New York City the first Young Men’s Christian Association 
this country, and became its first Treasurer. Ralph’s mother was 
born Ohio, parents who had moved. there from Connecticut 
early settlers that ‘portion Ohio known the Northwest 
Reserve. 

Ralph’s early education was obtained the Collegiate School 
New York City, the Grammar School Mount Vernon, Y., 
the High School Canfield, Ohio, which was member the 
first class graduated, and, later, Wooster University, Wooster, Ohio. 

From July October, 1881, served Rodman and Transit- 
man short extension the Painesville and Youngstown Rail- 
road, and for the following year was employed the office James 
Reno, City Engineer Youngstown, Ohio, city and farm 
surveying and coal mine work. 1883, established private 


practice Land and Mine Surveyor Youngstown, but feeling 


the need more specialized education, the fall that year 
entered the Thayer School Engineering Univer- 
sity, Hanover, H., and was graduated therefrom March, 1885. 

after his graduation, Mr. Brown entered the employ 
the Boston Bridge Works Assistant Engineer, and for the 
next -years continued his connection with this Company, for 
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years Assistant Engineer, years Engineer Charge the 
Estimating Department, and from 1894 Engineer. During 
his term Chief Engineer, the Boston Bridge Works designed and 
built, among many structures lesser importance, highway bridges 


over the Merrimack River. Newburyport, Mass., over the Kennebec. 


River between Fairfield and Benton, Me., over the Back River 
Portland, Me., many railroad bridges, and the steel framework 


many important buildings, such armories, industrial plants, 


storage buildings, and hotels. 

1900 associated himself with Mr. Miller, Jr., organiz- 
ing the Eastern Bridge and Structural Company, Worcester, Mass., 
and during the remainder his life devoted himself exclusively 
fostering and building this company. Mr. Brown was skillful 
and ingenious designer. Thoroughly grounded the science struc- 
tures, was intimately acquainted with the practical applications 
the art, and able devise new methods accomplish his ends. 
was always interested economizing material and labor, and was able 
effect many important savings for his clients. Though chiefly con- 
cerned with steel construction, was alive the uses other 
materials. Largely his ability and untiring industry, the Eastern 
Bridge and Structural Company has built enviable reputation 
among the users structural steel the eastern section the United 
States. 

Mr. Brown was first married August, 1889, Miss Ella Gertrude 
Gardner, Brockton, Mass., who died 1906, leaving son and 
daughter. was married second time, Miss Palmer, only 
about two months before his death, which February 22d, 
1919, from sudden attack pneumonia. 

Mr. Brown was naturally retiring his inclined 
enlarge his field activities beyond his business associations. 
was member the Engineers’ Club Boston, and the Worcester 
and the Dartmouth Clubs, Worcester. During the last ten years 
his life took active interest Masonry.. was Knight 
Templar and had taken nearly all the Scottish Rites Degrees. was 
always hard and persistent worker, and was just beginning look for- 
ward when could enjoy more ease. The little time 


allowed himself for recreation was spent his summer cottage 


Rutland, Mass., where took great pleasure hunting and fishing. 
was greatly beloved his associates, and had few any 
had keen sense humor, and his hearty, bluff, sincere 
manner secured him cordial welcome wherever went. 
Mr. Brown was elected Member the American Society Civil 
Engineers June 7th, 1899. 
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JAMES HAYWARD HARLOW, Am. E.* 


Diep 6TH, 1918. 


James Hayward Harlow, was born Westminster, Worcester 
County, Mass., September 30th, died his home 
Darlington, the 5th District Harford County, Maryland, Octo- 
ber 6th, 1918. Like many another the old New England stock, 
could trace his ancestry the Mayflower, being the tenth descent 
from Richard Warren and the ninth from John Alden and Priscilla 
Mullins. 

His father, Noah Harlow, was civil engineer, and was engaged 
the location the Nashua and Lowell Railroad, one the first 
roads built the United States. Later, was Assistant Engineer 
charge the Fitchburg the Vermont and Massachusetts 
Railroad, and, 1854, Chief Engineer the Terre Haute, Alton and 
St. Louis Railroad. 1856 returned Massachusetts and for 
much the time until his death 1892 was Engineer and Paymaster 
the Proprietors Locks and Canals, Lowell, Mass. 

His mother was Sarah Ann Hunt, daughter Asa and Maria 
(Hollis) Hunt. She died before was year old, and his father 
married Sarah Caroline Howe. Under her charge never lacked 
mother’s love and 

boy James Hayward Harlow was not strong, and attended 
school but little, having been taught home. His mathematics 
acquired private study, and his primary engineering knowledge 
helping his father. 1863, worked small machine shop 
Leominster, Mass. While here gained such skill the handling 
tools that, later life, when did little filing, the machinists 
remarked that had done that thing before and knew how hold 
tool. 

1864 Mr. Harlow’s family moved Lowell, Mass., and was 
employed for about year the office the Proprietors Locks and 
Canals. 1865 commenced his engineering work the employ 
the Franklin Company, Lewiston, Me., the corporation owning 
the water power the Androscoggin River. remained there two 
years. 1867 and 1868 was Davenport, Iowa, the employ 
the United States Government, the improvement the Missis- 
sippi River. 1869 was under Gen. Rodman, the Arsenal 
Rock Island, and also spent some time this vicinity 
railroad survey. 1871 returned Lowell and was Assistant 
Engineer charge laying the pipe lines the original plant the 
Lowell Water-Works. 1872 was Assistant Engineer charge 
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laying the pipe lines for the “new” water-works Pittsburgh, Pa., 
and remained there until May, 

Mr. Harlow then opened office Boston, with the late Gorham 
Lowe, Am. Soe. E., partner, but this partnership was dis- 
solved 1876. For the next two years was with the engineering 
force the Metropolitan Water Supply, being South Framingham, 
Mass., for much the time. August, 1878, was appointed 
Assistant Engineer under Lieut. Mahan, who had charge building 
the Davis Island Dam, the Ohio River just below Pittsburgh. The 
pool made this dam extends Dam No. the Monongahela 
River, and makes harbor for the coal boats Pittsburgh. Under Mr. 
Harlow’s supervision, the lock walls were built and the foundations for 
the dam commenced. The appropriation having been spent, was 
asked resign January, 1880. 

Again opened engineering office, this time Pittsburgh, Pa., 
where made his headquarters until moved Maryland, 1902. 
helped organize the New Castle Water Company 1881, and 
designed and superintended building its water-works New Castle, 
Pa., 1881 and 1882. 

From 1881 1885 Mr. Harlow was Chief Engineer the Mononga- 
hela Navigation Company, charge the construction the dams 
and locks the Monongahela River. Under him the new Dam and 
Lock No. and the second lock Dam No. were built. 1884, 
was made President the Water and Gas Works Construction Com- 
pany, with offices Pittsburgh. This Company built the water-works 
Elkhart, Ind., 1884, Eau Claire, Wis., and Mattoon, 1885, 
and Latrobe and Mercer, Pa., 1886. this latter year they built 
large gas pipe line through some the principal streets Pitts- 
burgh. This contract was disastrous, and the Company was dissolved 
1887. this year entered into partnership with his two younger 
brothers, George and Edward Harlow, under the firm name 
James Harlow and Company, Engineers and Contractors. They 
built water-works Canisteo and Port Henry, Y., Tarentum, Etna, 
Millvale, and Homestead, Pa., and Annapolis and Bel Air, 
Md. 

1888, Mr. Harlow acquired the charter the Pennsylvania 
Water Company, the company which now supplies the municipalities 
adjoining Pittsburgh the east, Under his management, 
when the works were first built, there were miles pipe lines, none 
larger than in. 1902 there were 102 miles pipe lines, includ- 
ing about miles and in. this latter year sold his 


the corporation Mellons, the Mellon National Bank 
Pittsburgh. 
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1894 Mr. Harlow’s attention was called the water-power 
possibilities the Susquehanna River between Columbia, Pa., and its 
mouth. From being engineer became also financially interested 
acquiring properties along its shores. and his associates sold 
their holdings Pennsylvania the builders the dam 
wood, now operated the Pennsylvania Water and Power Company. 
1915, this company delivered Baltimore kw-hr. 
electric power. 

After 1904 Mr. Harlow resided Darlington, Md., and was Chief 
Engineer the Susquehanna Power Company, which controls the 
Susquehanna River from the tail-race the dam Holtwood 
its mouth, When this part the river developed, will produce 
twice much power that delivered the Pennsylvania Water 
and Power Company 1915. owned all the capital stock the 
Havre Grace (Md.) Company, and was its Treasurer. 
also owned the plant Perryville, Md., which operated 
the Perryville Company. addition the enterprise just 
mentioned, his advice was sought and given many water-power 
and other hydraulic cases. 

Thus far, reference has been made only Mr. Harlow’s engineer- 
ing work. While the Davis Island Dam was one the organizers 
the Engineers Society Western Pennsylvania, and was its first 
Secretary, from 1880 1884, and again 1891. was member 
the Engineers Society Pennsylvania, Harrisburg, and the 
Engineers Club Baltimore. was one the founders the 
Pennsylvania Water Works Association, had been its President, and, 
1902, had served its Executive Committee. 

Mr. Harlow was one the Charter Members 1890 the Edge- 
wood the Pittsburgh Presbytery, and was President its 
Board Trustees until 1902. was member and supporter 
Harmony Presbyterian Church, near Darlington, member 
Darlington Grange, the Darlington Good Roads League, the Darling- 
ton Civic Association, the Darlington Cemetery Company, and the 
Community Council Defense, and organized the Darlington Creamery 
Company. His ability farmer shown the fact that when 
bought his home place, acres, would not keep three horses 


and two cows without having buy feed; but 1914 built 


barn, and the place now sustains three horses and eight cattle. 
Mr. Harlow had served Foreman the Grand Jury Harford 
County, and had investigated rumors misdoings among the officials, 
the satisfaction the Court and County. 

These connections show how widely his interests extended. How 
was esteemed his associates shown the following memorials 
presented after his death. 
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The Pennsylvania. Water Works Association said: 


“And because his genial, lovable personality, his presence was 
always welcome.” 


The Directors the Baltimore County Water and Electric Com- 
pany said: 


“The Board Directors have had from their number 
sincere and beloved friend adviser, whose broad experience and 
ripe judgment was ever sought and relied upon. His hearty co- 
operation, coupled with his untiring energy and constant alertness 
for the upbuilding and success the enterprise which had 
keen interest, was always the command the Company, and 
frequently great personal sacrifice. 

“Always willing serve any capacity for the 
general good and substantial progress the community which 
the later years his life completely made himself part, the 
State Maryland has man whom will difficult replace.” 


The Darlington Grange said: 


Brother Harlow put his trust God, living quiet, 
undemonstrative, but effective Christian life. nurtured hope, 
being essentially optimistic, both nature and conviction. dis- 
pensed charity, was kind those nged, especially seeking help 
men help themselves. And all this community, and wherever 
was known, was noted for his fidelity; honorable all business 
transactions; faithful covenant and agreement.” 


The Home and Foreign Missionary Society Chureh 
said: 


came appreciate his worth Christian man, and 
the value his counsel and aid all our church enterprises. And 


deeply sensible the loss which the Church well the 
community has sustained his removal.” 


The Community Council Defense, Dublin Fifth 
District Harford County, said: 


“We cherish the memory his noble character, his fine Christian 
spirit, his lofty patriotism, and the wisdom his counsel.” 


sylvania Water and Power Company, letter Mrs. Harlow, said: 


feel that Mr. Harlow’s death have lost great friend and 
the world business man and engineer high integrity and ability. 
cannot tell you how have appreciated the friendly counsel 
given from his mature experience. With pleasure looked forward 
his visits here, for was always willing help 
somewhat younger men those our problems that had been his. 
His ready acceptance the new, tempered just appreciation 
the older established principles engineering work, made his view- 


points particularly valuable. count privilege 
have known him.” 
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was married April 11th, 1872, Thursa Alice Butler, 
Pelham, H., who, with their four children, survives him. The oldest 
child James Harlow, Jr., Assoc. Am. Soe. E., President 
the Havre Grace Electric Company, Havre Grace, Md. 
The second Florence Harlow, wife George Am. 
E., Philadelphia; the third Justin Harlow, charge 
the electric current sugar refinery Clinton, Iowa; 
fourth Miss Alice Harlow, who about graduated from the 
Nurses Training Course Johns Hopkins Hospital, Baltimore, 
had eleven grandchildren. 

Mr. Harlow was Member the American Society 
Civil Engineers March 4th, 1874. 


WILLIAM APPLETON HAVEN, Soe. E.* 


January 1919. 


William Appleton Haven, the twelfth child William Haven, 
merchant, and Sophia (Henderson) Haven, was born Portsmouth, 
H., August 12th, 1831. One his ancestors, Richard Haven, 
who came Lynn, Mass., from England August 23d, 1648, was 
carpenter, and worked several the new settlements, recorded 
that built house Boston, and refused part payment therefor 
considerable tract land that city. Boston then consisted 
three hills, separated swamps, the prospective value the land 
offered did not appear great that the house. went 
inland about miles, what now Framingham, known then, 
now, the “grassy lands”, well watered springs, and there settled 
and married. 

August 23d, 1843, William Appleton Haven went with his father 
Framingham, attend the second centennial anniversary the 
arrival Richard Haven America. There were present more than 
1000 his descendants, comprising the majority the foremost 
inhabitants that part Middlesex County which Framingham 
situated. very rich people were among them. They were farmers, 
tradesmen, ministers, doctors, lawyers, members various converitions, 
early legislators, and was noted that, for nearly two centuries, 
there had never been year which some descendant Richard 
Haven had not been student Harvard College. 

about the same time Richard Haven arrived Lynn, Thomas 
Appleton, who traced his ancestry England back several centuries, 
came Ipswich, Mass., and there built tide-water mill. Many his 
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sons were graduated from Harvard, and, 1750, Nathaniel Appleton, 
D., LL. D., was President that college. His daughter, Mehitable 
Appleton, was married the Rev. Samuel Haven, D., 1753. One 
the children this marriage was William Haven, the father 
William Appleton Haven. 

The elder Haven, the age fifteen, was sent West India port 
supercargo, continuing other foreign ports, until the embargo 
under President Jefferson put stop all foreign commerce. 
then organized and conducted the first marine insurance company 
Portsmouth. When foreign business began again became super- 
for and Haven, making trips Marseilles, 
Buenos Aires, and Savannah. 1820 was appointed the 
New Hampshire Bank, continuing until the expiration the charter 
1852. 

William Appleton Haven attended private schools until was 
fifteen, and then went Boston, where was apprenticed for two 
years with the firm Brown and Hastings, Civil Engineers and Land 
Surveyors. May 10th, 1849, left Boston, and traveled rail- 
road Montpelier, Vt., the temporary terminus the Central 
Vermont Railroad, thence stage Burlington, steamboat 
Plattsburg, and stage Ellensburg, where took position 
Rodman the Northern Railroad New York, then being built from 
Ogdensburg Rouses Point (Ogdensburg and Lake Champlain Rail- 
road). The next year became Leveler, and remained that rail- 
road until its completion, the fall 1850. then returned 
Portsmouth pursue his studies civil engineering. 

Early May, 1852, with $50 his pocket, Mr. Haven started for 
the West, get engineering work. His money was soon spent, but 
his pluck increased, and June, after many disappointments, 
last found himself Marquette, Mich., without cent his pocket, 
but with engagement Transitman the survey the Marquette 
and Green Bay Railroad, the first railroad projected the shore 
Lake Superior. was employed this survey until the work stopped, 
August. the following October, became Assistant Engineer 
the Galena and Chicago Union Railroad, and then Resident Engineer 
and Roadmaster the Beloit and Madison Railroad, remaining until 
1857. Then took charge locating party the Milwaukee and 
Crosse Railroad. These lines are now parts the Chicago and 
North Western Railway. 

During 1858 Mr. Haven was Principal Assistant Engineer the 
Little Rock and Fort Smith Railroad, Arkansas, now part the 
Missouri Railway. 1859 was member the firm 
Haven and Ames, Surveyors and Civil Engineers, private practice 
Bloomington, the spring 1860 was appointed Chief 
Engineer the Houston, Trinity and Tyler Railroad, now part 
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the International and Great Northern Railroad, but construction was 
suspended December, 1860, “until the troubles South Carolina 
blow over.” Mr. Haven’s headquarters and residence were Harris- 
burg, small village about miles south Houston, Tex., and he, being 
legal voter, well Northern man, January, 1861, was honored 
being taken carriage, with armed escort, the voting 
place, where cast one the 124 ballots “for secession” (the vote 
that town was unanimous). The next day was requested 
“request” Northern man Texas from the Committee Safety 
1860-61 would nowadays called imperative join 
the “Harrisburg Guards”, charge Capt. More. Mr. 
Haven never knew Capt. More’s real name, but his cognomen was given 
account his his favorite game. 

private this company, Mr. Haven drilled three times 
week, and learned that date there were neither 
railroads nor telegraphs connecting Texas with the other States, but 
steamships arrived Galveston twice week with mails, and the news 
was immediately telegraphed Houston. steamer days all the male 
population Harrisburg gathered around the railroad station where 
the telegraph operator intercepted and read aloud the news from the 
Mr. Haven used join the cheers for the South and 
hisses the Northern mudsills, “who are afraid fight.” 

One morning April, 1861, the operator read off something that 
raised louder cheers from the crowd, but made Mr. Haven realize that 
Texas was place for him: the news from Fort Sumter; the call for 
75000 men; the movement the regiments Massachusetts; the 
action the Legislature New York; and that the whole North was 
responding the President Lincoln. Following this came 
orders for the Harrisburg Guards ready start for Galveston the 
next day, and thence “on Washington.” and pluck enabled 
him desert ignominiously from the Guards that evening and catch 
the steamboat for Galveston. The next day noon was ocean 
steamer, outside Galveston bar, bound for New Orleans. Thence 
traveled quickly river and railroad Portsmouth. 

Mr. Haven remained home with his mother and sisters during 
1861 and until August, 1862, and then, with Joseph Thacher 
and George Wilde opened recruiting station and called for 
volunteers. They set tent the Parade, hoisted flag, and got 
disabled soldier the New Hampshire Volunteers teach 
“Hardee’s Tactics” and drill them and the recruits the evenings 
Jefferson Hall. October that year, with about men, they went 
the State camp Concord, and soon became known Company 
16th New Hampshire Volunteers, Mr. Haven being Second Lieutenant. 

Lieut. Haven was for time with his regiment Butte-a- 
la-Rose, but when the fort was abandoned and the barracks 
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burned, was delirious with fever and had carried the steam- 
boat. Still burning with fever arrival Algiers, Lieut.-Col. Fuller 
and lieutenant Company carried him New Orleans, where 
was attended Dr. Lurton, skilful resident physician. Lieut. 
Haven, too sick join the regiment when was ordered home, was 
sent New York steamship. met his regiment Concord, 
and was mustered out service August 20th, 1863. His fever was 
followed dropsy and then varicose veins. 

During the fall and winter 1863, Mr. Haven bandaged his leg 
and limped about Portsmouth, but the early spring 1864 
obtained employment Assistant Engineer railroad Connecti- 
cut. Then, the summer, finding that could work hours day, 
and take long tramps, and thinking could still render some service 
the army, resigned his position and returned Portsmouth. 
There recruited few young men and went with them Concord, 
where received commission First Lieutenant Company 
18th New Hampshire Volunteers. His regiment went Virginia, and 
remained duty until mustered out June, 1865. 

After passing the summer Portsmouth and Gosport, Mr. Haven 
again became actively engaged engineering. During 1866-67 
was Locating Engineer the Oswego and New York Midland Rail- 
road (now New York, Ontario and Western Railroad); 1868-69 
was Chief Engineer the Dixon, Peoria and Hannibal Railroad, 
and 1870-71, Chief Engineer the Chicago and Michigan 
Lake Shore Railroad, line from Chicago Holland, Mich. 

1871 was appointed Chief Engineer the Buffalo, New 
York and Philadelphia Railroad (now part the Pennsylvania Rail- 
road), locating and constructing the line between Olean, Y., and 
Emporium, Pa., the Philadelphia and Erie Railroad, remaining 
this work until the end 1872. 

During the winter 1872-73 was Assistant Engineer the New 
York Central and Hudson River Railroad, stationed Rochester, Y., 
double-track work. April 25th, 1873, was appointed Chief 
Engineer the Wisconsin Central Railroad, stationed Stevens 
Point, Wis. The panic 1873 caused the suspension all work 
this railroad, and 1874 returned Rochester, Y., where 
owned home. For several years was engaged manufacturing 
enterprise, but took engineering again 1877, when was 
appointed Chief Engineer the Brattleboro and Whitehall Railroad, 
line Southeastern Vermont, now operated the Central Vermont 
Railroad. 

the fall 1878 Mr. Haven was appointed the Second Vice- 
President the New York, Lake Erie and Western Railroad (now 
the Erie Railroad) Engineer charge construction the 
Buffalo Division. commenced his duties Buffalo, Y., Jan- 
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uary, 1879, having had charge double-tracking from Burns Attica, 
Buffalo terminals, elevators, docks, coal pockets, East Buffalo improve- 
ments, and shops. This work was stopped order President Jewett 
July, 1882. that month, the Buffalo Creek Railroad 
decided make extensive improvements, such double-tracking, re- 
arranging grades, building new iron bridges place the old wooden 
ones, and Mr. Haven was appointed Engineer charge con- 
struction. Other work was the building coal-loading trestle, for 
shipping coal lake, which fronted the City Ship Canal, and 
extensive shore protection prevent the erosion the Company’s 
land the waves Lake Erie. the completion the work, 
November 1st, 1884, resigned. 

Then, partnership with Kielland, Am. Soe. E., 
opened office for the private practice engineering and land sur- 
veying. Much his work consisted obtaining data relation 
grants, railroad lands and rights streets and other 
property, the boundaries certain waterways, most 
this work having been done formerly Mr. Peter Emsley, for 
many years most reliable and expert surveyor Buffalo. was 
necessary read the “Proceedings” the Common Council Buffalo, 
and consult the old maps and other records the City Clerk and the 
County Clerk Erie County. Mr. Kielland looked after the maps 
and Mr. Haven read the volumes proceedings. the meanwhile 
they were engaged various engineering employments 
along the Niagara River and the Buffalo docks. The partnership was 
dissolved 1885, Mr. Haven remaining Buffalo year longer. 
March, 1886, received appointment from the late Gen. Adna 
Anderson, Am. Soe. E., Chief Engineer the Northern Pacific 
Railroad, and removed Montana. the summer 1886 was 
charge location and construction the Helena and Red Mountain 
Railroad, and his jurisdiction was subsequently extended over the 
Helena, Boulder Valley and Butte Railroad, the Marysville Branch, 
Elkhorn Branch, Drummond and Phillipsburg Branch, and others 
the Northern lines Montana, all mountain roads the 
mining regions, generally requiring skilful location and the solution 
many difficult engineering problems. 

Mr. Haven had painful and trying experience 1887, when 
visit Buffalo. was stopping the Richmond Hotel, when, 
the morning March 17th, was completely destroyed fire. 
was awakened the electric bell his room, third floor, and, 
hearing cries his clothes and ran. fell over 
body the foot the stairs the second floor, but picked himself 
and rushed for the from which was rescued firemen. 
was burned severely, especially about the feet, legs, and head, lay 
helpless for thirteen weeks, and was then taken Eastern Massachu- 
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setts, the home his sisters (his father died 1856, his mother 
1879, and the old home Portsmouth was gone), thence Cape 
Ann, where new cuticle was formed and his health was restored. 

the Northern Railroad Company, according its charter, 
could not build branches until its main line was completed Tacoma, 
organized the Northern Pacific and Montana Railroad Company, 
which Mr. Haven, his return Montana, was appointed Engineer, 
June 21st, 1888. this capacity directed the partial location 
and construction two important branches, the Butte line the 
Northern Railroad, from Logan Butte, miles, crossing 
the main range the Rocky Mountains and forming second and 
alternate line between Logan and Garrison; also the d’Aléne line, 
from near Missoula Point the mining region the same name 
Idaho. The latter was about 120 miles long, and included very 
difficult crossing the Bitter Root Mountains. 

beginning the Montana surveys, Mr. Haven asked Gen. Anderson, 
“How steep grade can use these branch lines, and how sharp 
The reply almost staggered him, after being used the 
maximum 0.5% grade and curves the Erie Railroad. Neverthe- 
less, grade and 22° curve had used the Boulder-Elkhorn 
line. 

Mr. Haven found difficult get locating engineers who could 
make grade-line surveys, and was getting impatient, when discovered 
that McHenry, Am. Soe. E., one his assistants, could 
the work. This was the beginning the career Mr. McHenry, 
who Mr. Haven, and was afterward Chief Engineer the 
Northern Railroad. 

May 13th, 1890, Mr. Haven was appointed Superintending 
Engineer the West Gallatin Irrigation Company, charge the 
canals the company the valley the West Gallatin River, 
Gallatin County, Mont., which comprised about 150 miles. 

Following this engagement, Mr. Haven, during 1893-95, was Chief 
Engineer railroad, promoted Mr. Richard Harlow, planned 
run from Helena, through White’s Gulch White Sulphur Springs, 
and probably farther east. This line was graded from Helena near 
Canyon Ferry, but was never completed. 

writing railroad building Montana, before and after 1887, 
John Donovan, Am. Soe. E., says: 


Beckler, what world reminiscence his name 
charge the Montana Central Railway, later the Great 
Northern, for the Northern Pacific. Both lines under construction 
through the same canyons Butte, crossing the field, fighting the 
Courts, yet with bad blood between the two corps engineers. 
Then, when finally Helena the advent the Montana Central, 
the Northern Pacifie decorated our office with the rest, hung 
out big banner across the front: ‘N. Pay your money. Take your 
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choice. and cheered James Hill and Col. Broadwater 
they passed. Their hats went acknowledgment and they passed 
on. built for our companies and kept faith without loss 
friendship.” 

The Montana Society Civil Engineers was organized Helena, 
July 5th, 1887, with forty-eight charter members. Col. Joseph 
Dodge was the first President. Mr. Haven was the seventh President, 
filling first the unexpired term Col. Walter Lacy, and held 
the office during 1893 and 1894. From the time that became Presi- 
dent was active holding the Society together. During his 
adopted the unique system naming but one member 
committee, claiming that one member would secure better and 
quicker results than combination. Mr. James Keerl, who was 
President 1895, writes Mr. Haven: 


“He was most genial companion, gentleman the old school, 
and most entertaining and instructive talker. was the life the 
Society’s meetings, and never missed one where was all possible 
for him attend. took lively interest all classes engi- 
neering, and delighted discussing any question engineering 
presented. The Society owes him most grateful appreciation 
for his sterling loyalty and for his earnest work given freely all times 
its behalf, and during the years its infancy when needed 
most, and those who knew him best enjoyed deep sense gratification 
through his early enrollment among the Honorary Members the 
Society.” 

may opportune state here that Mr. Sigismund Low, the 
writer’s father, was Helena 1871, where had charge the 
location the Northern Railroad Montana, under the late 
Milnor Roberts, Past-President, Am. Soe. E., Chief Engineer. 

During 1886 and part 1887, the late William Kennedy, Am. 
E., was Assistant Engineer the Northern Railroad 
under Gen. Anderson, engaged location work through the Prickly 
Pear Canyon and Boulder Valley. 

Mr. Haven was one the early members the first organization 
Storer Post No. R., Portsmouth, H., and 1889 became 
comrade Wadsworth Post No. Department Montana. 
was Quartermaster Wadsworth Post from 1892 1896, inclusive. 

the spring 1896, Mr. Haven, finding necessary for climatic 
reasons leave Montana, returned the lower altitude Buffalo, 
William Merrill, Am. E., who 1870 had been 
one his Assistant Engineers, was then Vice-President the Erie 
Railroad, and appointed Mr. Haven Inspecting Engineer, look after 
the interests that company connection with the elimination 
grade crossings various streets Buffalo. this work other rail- 
roads also joined, the whole being done under the direction the Grade 
Crossings Commission. also acted Engineering Expert law 
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cases which the Erie Railroad Company was involved. retained 
his with this railroad until his death. 

When Mr. Haven returned Buffalo became greatly interested 
the Engineers’ Society Western New York, and was its President 


for several years, which included 1901, when the Society held its con- 
vention Niagara Falls. 


Owing the marked attention accorded him distinguished 
visitors from Chile the Pan American Exposition during that year, 
was elected November 27th, 1901, Corresponding Member the 
Instituto Ingenieros Chile, Santiago, Chile. 


The following concerning this appointment taken from the 
Buffalo Evening News March 8th, 1902: 


“President William Haven the Engineers’ Society Western 
New York and Mr. George Ricker that Society, have been elected 
members the ‘Institute Engineers the Republic 
Word this honor two distinguished Buffalo engineers was received 
this city from South America yesterday, and understood that 
this action was taken the famous Chilean National Engineering 
Association recognition the courtesies shown visiting engineers 
South America the Engineers’ Society Buffalo during the 
continuance the Pan American exposition. 

“Mr. Haven, president the local association, and Mr. Ricker, 
chairman the Reception Committee, during the Exposition season 
came personal contact with several widely known South American 
engineers and the visitors were much delighted with the arrangements 
made the Engineers’ Society Western New York for the entertain- 
ment strangers who were members the profession. 

“They expressed their gratification with warmth characteristic 
their race and evident that the memories carried back with them 
were cordial ones. 

“Among the distinguished visitors from Chile was Senor Santiago 
Sotomayor, who engaged tour the world the interests 
his government, collecting information for report electric railways. 
Senor Sotomayor son Gen. Sotomayor who was commander-in- 
chief the Chilean forces the recent war with Peru. was 
particularly impressed with the electrical progress Buffalo and 
Niagara Falls, well most appreciative the courtesies extended 
him, and believed that the honor bestowed the Buffalo engi- 
neers and the society they represent has come through the suggestion 
Senor Sotomayor.” 

December 27th, 1870, Mr. Haven was married Zaidee 
Hartupee, the youngest daughter Dr. Andrew Hartupee, 
They had children. 

While Montana Mr. Haven was member and one the Trus- 
tees the First Unitarian Society Helena. 

Many engineers who were assistants Mr. Haven became prominent 
later: the late James Edmund Childs, Am. E., became 
President the New York, Ontario and Western Railroad; the late 
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Robert Lewis Harris, Am. Soc. E., became Vice-President 
the Erie Railroad and later President the Northern Pacific and 
Chicago, Burlington and Quincy Railroads; William Fessenden Merrill, 
Am. E., became Vice-President the Erie Railroad; 
Edwin Harrison McHenry, Am. E., Chief Engineer 
the Northern Pacific Railroad; the late Charles Latimer, Am. 
Soe. E., became Chief Engineer the Atlantic and Great Western 
Railroad (New York, Pennsylvania and Ohio), and the late William 
Edwin Hoyt, Am. Soe. E., Chief Engineer the Buffalo, 
Rochester and Pittsburgh Railway, and there were many others. 

Mr. Haven’s natural intelligence, and his long experience and 
association with prominent engineers, contributed make him very 
interesting personage. was veritable “treasure trove” matters 
eonnected with the development railroad construction and science. 

manners, was well bred, refined, and still simple. had 
keen sense humor, and his love for young people was marked 
for them always had kind words and cheer. 

His whole life, his actions, his works, and his thoughts were full 
the “nobility his hated shams and pretense, encouraged 
all elevating influences, was honor and pride, and good example 
his race, his nation, and his profession. Those who knew him 
well are the better for having known him. 


Mr. Haven was elected Member the American Society Civil 
Engineers March 5th, 1873. 


JAMES NISBET HAZLEHURST, Am. E.* 


Diep 1919. 


James Nisbet Hazlehurst was born Sparta, Ga., January 15th, 
1864. His father, George Hall Hazlehurst, served Colonel 
Engineers the Civil War, and was the owner the Chattanooga 
Water-Works, and also Chief Engineer the Macon and Brunswick 
Railway. 

James Nisbet Hazlehurst received his education the public 
schools and Kirkwood Military Academy, and studied civil engineer- 
ing for two years the University the South, Sewanee, Tenn. 

1878, the age 14, the boy was employed Rodman 
the extension the Memphis and Charleston Railway. 1879, 
was engaged, the same capacity, surveys for the Texas and 
Pacific Railway and the construction the New Orleans Pacific 
Railway. the spring 1880, was promoted the position 
Assistant Resident Engineer the Shreveport Division the New 
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Orleans Railway, and the summer and that year and 
the winter 1881, served Assistant Engineer and Division 
Superintendent the construction that road from Bayou 
Fourche La. 

Later, 1881, Mr. Hazlehurst was employed Assistant Engineer 
and Superintendent for Lane and Company, Contractors, the 
construction 120 miles the Pensacola and Atlantic Railway. 
1882 went the New Orleans and Mississippi Valley Railway 
Superintendent charge the extension from Vicksburg Port 
Gibson, Miss., and from Baton Rouge, La., the Mississippi State 
Line. spent the fall and winter 1884-85 student the 
“School Design”, Cincinnati, Ohio, and, from 1885 1887, was 
General Manager the Lookout Iron Works and Director the 
Lookout Water Company, Chattanooga, Tenn., well the Mont- 
gomery Water-Works, Montgomery, Ala. 

1887 Mr. Hazlehurst was Principal Assistant Engineer loca- 
tion for the Macon and Dublin but, 1888, engaged 
private practice senior member the engineering firm Hazle- 
hurst and Hendricks, Macon, Ga. 1890 returned railway 
engineering Chief Engineer location and construction, and, later, 
General Superintendent and Engineer, the St. Augustine and 
North Beach Railroad. During 1892 and 1893 acted Receiver 
for the Macon, Ga., Brewing Company, and, during 1893 and 1894, 
General Superintendent and Treasurer the Acme Brewing Com- 
pany. this time the Board Public Works, Macon, Ga., 
which Mr. Hazlehurst was Charter Member, was organized. 

the fall 1894, was employed Constructing Engineer 


Gaboury and Noble, Contractors, sewers for Macon, Ga., and 


retained that position until the spring 1895, when again 
engaged the private practice engineering the senior member 
the firm Hazlehurst and Company, General Contractors and Engi- 
neers, with offices Atlanta, Ga. This firm contracted for all the 
sewer work done Atlanta 1895, and constructed the sewers and 
water mains for Atlanta International and Cotton Exposition. 
Mr. Hazlehurst also acted during 1896 and 1897 Consulting Engi- 
neer the design and construction water systems for Clarksville, 
Tenn., New Orleans and Algiers, La., Morristown, Tenn., St. 
Augustine, Fla., Forsyth, Ga., Grenada, Miss., Dyersburg, Tenn., and 
Hazlehurst, Miss. also acted Consulting Engineer Parrott, 
Paterson and Company. 

the winter 1897, Mr. Hazlehurst was appointed Acting City 
Engineer St. Augustine, Fla., and completed the water-works 
that city and paved most its streets. 1898 was appointed 
Chief Engineer the Board Public Works Tampa, Fla. this 
capacity located and constructed complete system sewers, 
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grading, pavements, and other public improvements. 
City Engineer Tampa. 

1900 went New Orleans, La., Chief Engineer the 
Miles Salt Company, but, 1901, removed Mobile, Ala., where 
was appointed Chief Engineer the Board Works, which 
position retained for five years. 1906 returned Atlanta, 
Ga., opened office Consulting Engineer, and became prominently 
identified with the engineering activities that city. was widely 
known throughout the South, through his connection Consulting 
Engineer for many cities, among which were Grange, Ga., Raleigh, 
and Wilmington, C., Miami, Key West, Lakeland, and Dunnellon, 
Fla., and Mobile, Ala. also made appraisals water-works for 
Macon, Ga., Raleigh, C., Chattanooga, Tenn., Ocala, Fla., ete. 

When the United States entered the war, Mr. Hazlehurst imme- 
diately offered his services the Government. was commissioned 
Major Engineers June 20th, 1917, and assigned the staff 
Maj.-Gen. Leonard Wood, Commander the Department the 
Southeast, Officer charge the Water Supply Section for the 
camps the Southeastern States. September, 1917, Maj. Hazle- 
hurst, with other engineers, was ordered overseas response Gen. 
Pershing’s request for expert engineers, and was made Principal 
Assistant the officer charge the Water Supply Section the 
American Expeditionary Chaumont, France. Later, was 
attached the Third British Army, observer the Valley 
the Somme, and was afterward transferred Tours Principal 
Assistant the officer charge the Water Supply Section the 
American forces that place. 

October, 1918, Maj. Hazlehurst was ordered the South 
France, Engineer Officer charge construction and Water 
Supply Officer for Army Base No. his territory extending from the 
Riviera the Italian frontier. Later, was transferred Paris 
member the American Peace Commission, and was assigned the 
Economical and Financial Section the Belgian Commission, the 
duty which was study and check the damage due the German 
occupation. Maj. Hazlehurst’s particular studies were mines, metal- 
lurgy, railways, and industrial and general buildings, and was 
made Director the Division having with damages buildings 
Brussels, Belgium. While this duty was taken ill and died 
that city February 9th, 1919. 

Maj. Hazlehurst was one the foremost engineers the South, 
and was prominently identified with the engineering activities 
Chattanooga, Tenn., and Atlanta, Ga. resident the latter city, 
took leading part the organization the Affiliated Technical 
Societies that place, the first organization its kind the United 
States. also served Chairman the Committee Engineering 
and Good Roads the Atlanta Chamber Commerce, was member 


also served 
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the Commission which selected the site Camp Gordon 
military cantonment, and member the National Council 
Defense. Maj. Hazlehurst was also member the American 
Waterworks Association and the American Public Health Association. 
had written number articles for various technical publications 
and was the author book entitled, and Tanks.” 

was married 1886 Miss Mary Griffiss, Chattanooga, 
Tenn., who, with two sons, George Hall Hazlehurst, Sanitary Engi- 
neer the State Alabama, Montgomery, Ala., and Capt. John 
Hazlehurst, survives him. 

Mr. Hazlehurst was elected Member the Society 
Civil Engineers October 4th, 1899. was Charter Member and 
the first Chairman the Executive Committee the Atlanta Associa- 
tion Members the American Society Civil Engineers. 


FRANK CHURCHILL HORN, Soc. E.* 


Diep 16TH, 1919. 


Frank Churchill Horn, the son Adam and Martha Horn, 
was born Macomb, January 8th, 1861. was educated 
the schools and under private instructors. 

His first engineering engagement, after acquiring some experience 
assistant engineer private practice, was 1882 Assistant 
Engineer the construction the St. Louis and San Francisco Rail- 
road Western Arkansas. 1884, was engaged Assistant 
Engineer railway location, Iowa, Minnesota, and Dakota, for 
the Burlington, Cedar Rapids, and Northern Railway. 

From 1885 1889, Mr. Horn was Principal Assistant Engineer, 
and, later, Chief Engineer and Superintendent, the Department 
Public Works Lake, Ill. During this period remodeled and 
enlarged the sewerage and water-works systems, besides making many 
other improvements the town. 

From 1889 1894, served Engineer and Superintendent for 
number contracting firms the construction water-works and 
sewerage systems Indiana, Alabama, Ohio, and Illinois, and also 
for the construction the Intramural Railway for the World’s Colum- 
bian Exposition Chicago. 

the autumn 1894 was engaged the Lake Shore and 
Michigan Southern Railway track elevation Chicago. 1895 
was employed the Sanitary District Chicago construct the 
regulating works the Chicago Drainage Canal Lockport, 
and, again, 1898-99, was placed charge building masonry 
structures and bridges the Drainage Canal. 1900 was 
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employed the Economy Light and Power Company the con- 
struction the plant Joliet, Ll. 

September, 1900, Mr. Horn came Idaho Assistant Chief 
Engineer the construction the Swan Falls Hydro-Electric Plant 
Snake River. the completion this work 1901, became 
Assistant Chief Engineer the Denver Union Water Company, 
Denver, Colo., and was placed charge the construction the 
Platte River Canyon filtration plant and afterward the Lake Chees- 
man Dam which forms reservoir for the storage the Platte River 
water for the City Denver. 

1905 Mr. Horn was appointed Construction Engineer the 
United States Reclamation Service, and came Idaho Construction 
Engineer, first for the Minidoka rock-fill dam Snake River, then 
for the Boise River concrete diversion dam and the Upper and Lower 
Deer Flat earth-fill 

Resigning from the Reclamation Service 1908, became Con- 
struction Engineer for the Salmon River Dam the Twin Falls 
Salmon River Land and Water Company, near Twin Falls, Idaho. 
the completion this work 1911, Mr. Horn opened office 
Boise, Idaho, Consulting Engineer, and continued this practice 
for the remainder his life. connection with the lining the 
tunnels the Salmon River Dam, invented process for the pneu- 
conveyance and placing concrete and devoted much his 
energy developing this process and putting commercial use. 
Among the most successful examples its application were the lining 
the Port Richmond and Stockton Street Tunnels San Francisco. 

Mr. Horn’s most prominent characteristic engineer was the 
uncompromising thoroughness his work. This was shown very 
strongly the Lake Cheesman Dam, which one the very few, 
not the only, rubble masonry dam which, from its first construction, 
was entirely free from any trace seepage sweating. 

From his early experience contracting, acquired taste for 
the personal conduct construction work, and was always strong 
advocate construction opposed contracting for 
the work under his charge. The Upper Deer Flat Embankment the 
Deer Flat Reservoir the United States Reclamation Service 
earth dam containing more than 1000000 eu. yd. This 
dam was built Mr. Horn with Government forces and equipment 
saving more than below the lowest bid. The Salmon 
River Dam, containing about 150000 cu. yd. and 600 
ft. outlet tunnel, was also done under his direction force account 
very low cost. was expert all classes construction 
machinery, and was employed the United States Reclamation 
Service Consulting Engineer the selection the construction 
equipment for the Arrowrock Dam Idaho. 
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Mr. Horn was intensely loyal his associates, and had their 
unqualified confidence, affection, and respect. was unselfish 
and devoted friend, and few men stood higher the community where 
spent the last years his life. Though not college graduate, 
was elected member the University Club Boise, and was its Vice- 
President the time his death. was very much interested 
questions public health and, one time, paid the hospital fees 
for the school children Boise, whose circumstances would 
otherwise have prevented them from having necessary operation. 

was married June 24th, 1888, Margaret Ferguson, 
Guelph, Ont., Canada, who died 1899, leaving children. His 
intense the memory his wife was one the most touch- 
ing his many noble and lovable traits. 

died Boise, the result stroke apoplexy, February 
16th, 1919. survived sister and two brothers, and leaves 
many friends and associates among whom his memory will always 
cherished. 

Mr. Horn was elected Member the American Society Civil 
Engineers September 1903. 


LEWIS ABEL NICHOLS, Am. E.* 


Diep 1919. 


Lewis Abel Nichols was born Florence, Italy, August 26th, 
1851, American and English parents. After his mother’s death 
1856, his father returned the United States with his family, and 
settled Danvers, Mass. died 1858, and Mr. Nichols was left 

After attending the public schools and High School Danvers, 
entered the Massachusetts Agricultural College Amherst, Mass., 
1867, and was graduated 1871, the pioneer class that institution. 

Having chosen Civil Engineering profession, Mr. Nichols began 
his life work the fall 1871, laying out town lots addition 
the City Fall River, Mass. During the latter part the same 
year, was employed Leveler the location the Massachusetts 
Central Railroad. 1872 was placed charge the party and 
finished the location and construction Division the railroad 
the fall 1873 

1874 and 1875, Mr. Nichols was engaged private practice 
Eastern Massachusetts. was elected City Engineer Chelsea, 
Mass., 1875 and retained this office until 1877, when resigned 
take charge the Marblehead Water-Works. 1878 resumed his 
private practice, maintaining office Boston for two years. 


Memoir prepared the Secretary from informati ion ‘file the Headquarters 
the Society. 
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During 1880 and 1881, Mr. Nichols was Transitman recon- 
naissance, preliminary, and location surveys New Mexico and Arizona, 
for the Atchison, Topeka and Santa Railroad. the latter year, 
was appointed Division Engineer the California Southern Rail- 
road, and was charge some particularly heavy and difficult work 
the Temecula Canyon, California. During 1883 and 1884, was 
employed Division Engineer the Tampico Division the 
Mexican Central Railroad, charge the location and construction 
more than 100 miles heavy mountain road. 

Mr. Nichols was Engineer Buildings the Chicago, Burlington, 
and Northern Railroad 1886, and, the spring 1887, became 
Locating Engineer for that road projected branches. was 
Assistant Chief Engineer the Illinois Valley and Northern Rail- 
road 1887 and 1888, and, the latter year, Locating Engineer 
the Oregon Railway and Navigation Company’s extension through 
Idaho. 1889 was Office Engineer the Toledo, St. Louis and 
Kansas City Railroad, and, 1890, built some exceptionally heavy 
and difficult work the Cumberland Valley Extension. During 1891 
served Engineer the Toledo and Chicago Bee Line, 
but was not built. Mr. Nichols then became Chief Engineer the 
Salle and Bureau County Railroad, line connect the 
Illinois Central, Chicago, Burlington, and and the Chicago 
and Northwestern Railroads the vicinity Salle, 

The foregoing gives some indication the extensive and responsible 
railroad work done Mr. Nichols. 1908, gave the active 
practice his profession, except Consulting Engineer, and devoted 
most his time the interests the Chicago Steel Tape Company, 
corporation which organized 1903, and which was Presi- 
dent the time his death. 

Mr. Nichols was married 1879, Miss Carrie Putnam 
Danvers, Mass. They had children. 

was member the Woodlawn Park Lodge, and M., 
Chicago. was also member the Western Society Engi- 
neers and several other technical societies. 

Mr. Nichols was elected Member the American Society Civil 
Engineers October 5th, 1892. 


HOMER PETER RITTER, Am. Soc. E.* 


21st, 


Homer Peter Ritter was born Cleveland, Ohio, March 4th, 
1855, and received his early education the schools his native city. 
being graduated from the Cleveland High School, guided 
artistic temperament which was marked characteristic through life, 
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entered the Cincinnati School Design, but, after short stay, 
withdrew from this institution and matriculated the School 
Mines, Columbia University, New York City. Columbia selected 
special course Civil Engineering, and, its conclusion, 1880, 
received appointment the service the Mississippi River Com- 
mission and was once assigned the field. the Commission was 
organized 1879, Mr. Ritter was one its first employees, and, 
the five years between 1880 and 1885, was engaged Assistant 
United States Engineer the and physical hydrographic 
operations which were based the comprehensive plans for the regula- 
tion the great river. 

1885, Mr. Ritter was transferred the Coast and Geodetie 
Survey, for employment the physical surveys and 
examinations, under Professor Henry Mitchell, that were necessary 
antecedent for the improvements that have met the demand for the 
modernization the waterways about New York City; and, later, 
similar surveys the waters adjacent Boston and off the New 
England Coast; and general and work 
the Survey. 1893 was appointed American representative 
Canadian party which formed unit group 
American and Canadian parties which initiated the exploratory surveys 
and maps that were used the Alaskan Boundary Tribunal laying 
down the line delimitation between the United States and British 
possessions between Mt. St. Elias and the Portland Canal. 

1895, Capt. Ritter was appointed Assistant the normal force 
the Coast and Survey, designation rank which was 
changed that Hydrographic and Engineer 1917. 
From 1898 1904 his work was confined entirely the Coast, 
and included large portion the range duties covered the 
Survey. 1898 his services included and astronomical 
operations California and Nevada; from 1899 1903, command 
the Coast and Geodetic Survey steamer was employed 
triangulation, hydrography, and topography Controller Bay, 
Prince William Sound, and about Kodiak Island; and 1904 com- 
manded the Coast and Geodetic Survey steamer McArthur 
engaged special surveys about Kiska, one the extreme western 
islands the Aleutian Group. 

1904, Capt. Ritter, nomination President Roosevelt, was 
confirmed the Senate, member the Mississippi River Com- 
mission, thereby renewing his connection with the body which had 
entered the beginning his professional career, and which 
was destined render his last service, for was from regular trip 
inspection the Commission that returned 
the illness which caused his death within four days after his return 
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1904, Capt. Ritter was transferred from duty the Coast 
the Coast and Geodetic Survey Office Washington, and 
the remainder his services were rendered the Atlantic Coast, and, 
the interval between the beginning 1905 and his death 
21st, 1919, these were greatly varied and highly valuable char- 
acter. Besides his active employment for years member the 
Mississippi River Commission, was engaged member the 
14-ft. Waterway Board; completed thorough physical hydrographic 
survey the Potomac River, connection with the determination 
the causes and correction its pollution; repeatedly was assigned 
determine and locate speed courses for the Navy; make extensive 
resurveys for chart revision Chesapeake Bay, Long Island Sound, 
and along the coast Massachusetts; and conducted extensive 
triangulation North Carolina. His last assignment duty the 
Coast and Geodetic Survey was the position Inspector Charge 
the Coast and Geodetie Survey Field Station Boston, Mass., 
and during this which continued the day his death, 
was conducting revision surveys along the Massachusetts Coast. 

Capt. Ritter was man unostentatious but admirable qualities, 
and especially distinguished rare type humor which was blended 
with singular knowledge humanity depth sympathy that 
seemed unfathomable. related him that when but little more 
than youth, during one the great floods the Lower Mississippi, 
the face danger that forbade others adventure it, went, 
alone, dugout, the rescue unfortunate negro who, marooned 
_on the roof cabin, was being hurried destruction the raging 
river, and brought the man safety. another time and one 
companion, during outbreak fever, resisting the fear that drove 
off their other well companions panic, abided with those stricken 
down the disease until all danger from contagion had passed and 
medical assistance could brought them. 

Capt. Ritter was married April 12th, 1912, Miss Katherine 
Wagner, Piqua, Ohio, and, besides his widow, survived two 
brothers and two sisters. had been member the Cosmos Club 
Washington since 1892. 

Capt. Ritter was elected Member the American Society 
Civil Engineers November 3d, 1915. 


RUFUS MASON WHITTET, Am. E.* 


Diep 10TH, 1918. 


Rufus Mason Whittet, son Alexander and Isabella (Proudfoot) 
Whittet, was born October 17th, 1878, Lowell, Mass. came 
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Scotch ancestry, being lineal descendant James Whittet, 
Kintillo, Scotland. 

was educated the Lowell public schools, having been grad- 
uated from the Moody Grammar School 1893 and from the Lowell 
School 1897, the age nineteen. Deeming wise con- 
tinue his academic studies further, returned the following year 
the Lowell High School, taking the Post Graduate Course. 

Mr. Whittet then passed the entrance examinations for both 
Harvard College and the Massachusetts Institute Technology. De- 
ciding favor Technology, entered that institution 1898 and 
was graduated June, 1902, with the degree Bachelor Science 
the Department Sanitary Engineering, presenting his thesis: 
Study the Stream Flow Records the United States Geological 
Survey.” 

After being graduated from the Massachusetts Institute Tech- 
nology, Mr. Whittet joined the Engineering Staff the State Board 
Health, and the wide field work covered that Department 
found employment congenial his tastes. Taking deep interest 
its work, soon became most valued member its staff, and 
was the Principal Assistant Engineer the Department the time 
his death. 

was civil engineer who believed the elevation and dignity 
his profession, and acted this belief with fine enthusiasm. 
His principal characteristics, clear thinking and sound judgment, were 
combined with great executive ability, and his early death ended 
career begun with great promise. 

Mr. Whittet was member the Boston Society Civil Engineers, 
the New England Water Works Association, and prominent the 
Fraternity. 

was married September, 1916, Effie Osgood Byron, 
Jamaica Plain, Mass., who, with daughter, Helen Isabella, born 
January 16th, 1918, survives him. 

appreciation his service the State, the State Department 
Health adopted the following tribute his memory: 

“Rufus Mason Whittet, E., Principal Assistant Engineer this 
Department, died December 10th, 1918, victim the prevailing 
influenza epidemic. 

Mr. Whittet joined the Engineering Staff the State Board 
Health upon his graduation from the Massachusetts Institute Tech- 
nology 1902, and has been the Principal Assistant Engineer the 
Department since 1908. 

His energy, thoroughness, clear thinking and sound judgment were 
invaluable assistance the studies water supply and drainage 
and the great variety kindred problems embraced the work the 
Department, while his quiet manner, his fairness, and his kindness 
made work with him pleasure. These qualities, with high sense 
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honor and loyalty his associates, made him respected all and loved 
wide circle friends.” 


Mr. Whittet was elected Associate Member the American 


Society Civil Engineers May 2d, 1911, and Member Novem- 
ber 4th, 1914. 


CHARLES EDWIN BRIGHT, Assoc. Am. 


Diep 3p, 1919. 


Charles Edwin Bright was born Sumner County, Tennessee, 
December 27th, 1866. was the son Dr. Charles and Mary 
Branham Bright. 

After attendance the public schools Sumner County, Mr. 
Bright entered Vanderbilt University Nashville, Tenn., take 
civil engineering, but, 1887, had give college, after having 
completed three years the four-year course. 

From June, 1887, February, 1888, Mr. Bright was engaged 
Rodman the City Engineer Department Nashville, Tenn., and 
from February November, 1888, Transitman, Leveler, and 
Resident Engineer the location and construction dummy railways 
and general city surveying. 

From January May, 1889, was employed the Florence 
Northern Railway Transitman, Leveler, and Assistant Engineer 
location and construction Alabama and Tennessee, and after making 
survey for highway bridge across Duck River, Columbia, Tenn., 
May, 1889, served Leveler (June, 1889) the Louisville and 
Nashville Railway the location miles double track. 
July and August that year, Mr. Bright was again employed with 
the City Engineer Department Nashville Inspector granite 
block pavement for the city. September, 1889, entered the employ 
the East Tennessee Land Company and had charge party 
making topographical survey for, and staking out, the Town Harri- 
man, Tenn., well the preliminary surveys and location for the 
Harriman and Brushy Mountain Railway, which also served 
Resident Engineer construction. 

From December, 1891, October, 1895, Mr. Bright was with the 
United States Engineer Department, Nashville District, the 
improvement the Cumberland River, making location surveys for 
Locks Nos. and also acted Inspector local charge 
the construction Lock No. 

From February July, 1896, was engaged Superintendent 
for the the construction masonry wall enclosing 
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the Tennessee State Penitentiary and also superintended the con- 
struction 4-mile extension the Nashville, Chattanooga, and 
St. Louis Railway, for the Duck River Phosphate Company. 

July, 1896, again entered the service the Engineer 
Department, serving until December that year Overseer the 
Nashville District; from January, 1897, June, 1898, Draftsman 
and Photographer the office Nashville; and from June, 1898, 
March, 1900, local charge the construction Lock No. the 
Cumberland River. May, 1900, Mr. Bright was transferred 
the Mobile District and put charge the construction Lock 
No. the Warrior River, Alabama, remaining this work until 
August, 1901. 

this time, concluded exploit his engineering talent 
another field, and, for number years, was engaged railroad 
location and construction the Tennessee Central Railroad, the 
Louisville and Nashville Railroad, the Tidewater Railway, and the 
Nashville, Chattanooga, and St. Louis Railway. the Tennessee 
Central Railroad, was employed Resident Engineer con- 
struction and Assistant Engineer maintenance way. the 
Louisville and Nashville Railroad, was Resident Engineer 
Dossett, Tenn., for years, constructing several miles road, includ- 
ing the Dossett Tunnel. was then employed for about months 
the Tidewater Railway, part the time location surveys and 
part Resident Engineer construction. His last railroad work 
was various surveys for the Nashville, Chattanooga, and St. Louis 
Railway, covering about years prior April, 1908. 

The service the Government again attracted Mr. Bright, and, 
April, 1908, took charge the field the completion Colbert 
Shoals Canal and Lock the Tennessee River Riverton, Ala., 
remaining there about years. this project had charge 
extensive concrete river wall construction, the grading the canal 
trunk, the erection the massive lock-gates and their maneuvering 
gear, and the construction steamboats, barges, and dredges after 
the canal was opened traffic. 

Malaria contracted Riverton affected his health, that had 
give river work. then removed Nashville, Tenn., where, 
from August, 1913, August, 1914, under the direction the City 
Engineer, rebuilt that portion the City Water Reservoir, which 
shortly before had failed destroying property 
vicinity. 

August, 1914, Mr. Bright member the Engineering 
Staff the Division Valuation, Interstate Commerce Commission, 
serving Assistant Field Engineer until June, 1917, and Field 
Engineer from that date until his death, which occurred his home 
Nashville, Tenn., April 3d, 1919. 
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Mr. Bright was married May 8th, 1898, Miss Laura Doxey, 
Hendersonville, Tenn. 

Throughout his career, was always loyal his profession, con- 
scientious and competent the performance his duties, and, 
his death, the Engineering Profession lost one its best men. 

Mr. Bright was elected Associate Member the American 
Society Civil Engineers December 3d, 1902. had also been 
member the Association the South since 1890. 


ANGUS ROBERT MACKAY, Assoc. Am. E.* 


1918. 


Angus Robert Mackay, the eldest son the late Senator Robert 
Mackay, was born Montreal, Que., Canada, October 27th, 1872. 
After his preparatory education, entered the Massachusetts Institute 
Technology, from which was graduated Mining Engineering 
1894. During 1894 and 1895, studied the Berg Academie and 
the University Berlin, Germany. 

his return the United States 1895, Mr. Mackay was 
employed the Horseshoe Mining and Milling Company, Dead- 
wood, Dak., Manager its mining interests and its reduction 
plant, the Kildonan Mill, Pluma, Dak. retained this position 
until the property was sold 1901. 

From 1902 1904 was engaged research work and study for 
mining interests Sault Ste. Marie, Ontario and Michigan, and 
also Sydney, Nova Scotia. 

1904 Mr. Mackay joined the Engineering Staff the Electrical 
Development Company Ontario, Niagara Falls, Ont., Canada, 
one its large projects. also had charge during 
this time some hydraulic surveys and investigations near Lake 
Superior for Hugh Cooper, Am. Soe. 

From 1906 1907 was identified with, and had interest in, 
foundry enterprise near Montreal, Que., Canada; and, from 1907 
1908 was engaged Advertising Manager for the Canadian Fair- 
banks Company, with headquarters Montreal. 

1908 Mr. Mackay entered the employ the General Exploration 
Company, Boston, Mass., and was sent that Company Wicken- 
burg, Ariz., Manager the Vulture Mine. supervised the 
construction 20-stamp mill and cyanide plant, and developed 
the property into successful business. retained this position 


until his death, which suddenly Oakland, Cal., June 
29th, 1918. 


Memoir prepared the Secretary from information file the Headquarters 
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Mr. Mackay’s activities were numerous and varied; was particu- 
larly interested the development the natural resources Arizona. 
his friends and business associates, who were many, his death came 
shock, and will greatly missed all who knew him and 
worked with him. had been member the American Institute 
Mining Engineers since 1896. 

Mr. Mackay was elected Associate Member the American 
Society Civil Engineers October 29th, 1912. 


AUSTIN RUSSELL WILLARD SPERRY, Assoc. Am. E.* 


6TH, 1918. 


Austin Russell Willard Sperry, the only son Austin and 
Katherine Sperry, the family that organized the Sperry Flour 
Company, was born Stockton, Cal., December 26th, 1888. 

attended the Stockton schools, spent two years the High 
School, and then went Berkeley and studied Boone’s University 
School for two years. was graduated Civil Engineering from the 
University California 1910, having been member the 
High School Fraternity and the Alpha Delta Phi College Fraternity. 
was member the ’Varsity crew and was also accomplished 

Immediately after his graduation, Mr. Sperry started work 
Inspector the Maricopa oil fields, but soon moved the Crocker- 
Huffman Irrigation Project, near and before the completion 
this work had risen Chief Engineer. continued this 
specialty irrigation engineering until his death. 1912, took 
hold irrigation unit for the Natomas Company California 
and completed extensive system. then directed the operation 
and maintenance the system, and also took charge the works 
the Folsom Water Company, looking after the water supply and retain- 
ing dams connection with the fleet gold dredges operated this 
Company. 

March, 1917, accepted the position Supervising Engineer 
for the Anderson Cottonwood Irrigation District, the Upper Sacra- 
mento Valley, and directed work involving expenditure $700 000. 


The many extensive and, several cases, unique structures this 


District, well the excellent character the work, stand monu- 
ments Mr. Sperry’s engineering ability and initiative. 

addition his engineering activities, Mr. Sperry was associated 
financial way with the Rising River Ranch Company, which owns 
extensive stock ranges. 
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September 25th, 1912, was married Gertrude Fancher, 
Cal., who died January 19th, 1917, leaving one daughter, 
Katherine. July 12th, 1918, was married Marguerite Cron, 
Berkeley, Cal., who, with his mother, survives him. 

His integrity character, lovable personality, and ability 
dling men had endeared him all with whom came contact, and 
the blow his loved ones and friends was the more severe that 
was stricken suddenly, the prime life, with brilliant future 
opening his chosen profession. leaves host warm per- 
sonal friends and business associates. 

Mr. Sperry was elected Junior the American Society Civil 


Engineers December 6th, 1910, and Associate Member Janu- 
ary 15th, 1917. 
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WATER SUPPLY FOR THE CAMPS, CANTONMENTS, 
AND OTHER PROJECTS BUILT THE 
CONSTRUCTION DIVISION THE 
UNITED STATES ARMY 


PRESENTED 2p, 1919. 


This paper presents briefly some facts connection with the organ- 
ization the Construction Division, giving credit those civilians 
who were principally responsible for the selection its personnel and 
for the preparation the form contract adopted. then describes 
the general standards for the water supply systems the cantonments 
and the preparation the typical preliminary plans, giving 
tration the manner which time was saved the latter. 

The preparation general plans for the distribution system, and 
the scheduling materials therefor, are next described and illustrated, 
and studies the various water-supply problems are outlined. The 
paper next sets forth the general specifications and the construction 
details for water supply, and illustrations the latter are presented. 
The scheduling and purchase service pipe materials and supple- 
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mentary materials are explained, and the conditions governing the 
selection the various materials used are stated. 

Under the heading “Sanitation”, credit given the Sanitary 
Corps the Medical Corps for its cordial and efficient 
from the very beginning date, and the Supervising Engineers, 
the Engineers for the Contractors, and the Sanitary Officers assigned 
the camps, for their excellent work looking after the quality 
the temporary water supplies during the construction period. 

Additional sanitary precautions insisted the office the 
Advisory Engineer for Water Supply are stated. The methods 
which water-works materials for the National Guard camps were 
shipped these camps advance plans, and cases 
advance the arrival engineers, contractors, working forces, 
narrated. 

The enlargement the scope work the Construction Division 
mentioned, and number working plans for water-works are 
presented and described. 

The paper states the consumption water the camps and the 
methods adopted check leakage and waste, and also the changes the 
National Guard camps and the manner which water-supply materials 
were made available for these changes before such changes had been 


authorized. 


The preparation contracts for water supply extensions and for 
water service, and the rates which water was furnished the 
Government, are next treated. 

Finally, the paper represents summary the work done and the 
results accomplished First Cost, Sanitation, and Fire Protection, 
and gives credit all those who bore responsible part the work, 
whether the office the field. 


ORGANIZATION. 


Much has been written about the remarkable achievements the 
Construction Division the Army, and man who served that 
Division, matter how humble capacity, can fail proud 
having been connected with organization notably efficient. 

would unfair praise the Construction Division, however, 
without first giving credit the men who were not thereafter officially 
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connected with it, but who the very beginning helped select the 
major part its official personnel and mobilize its contractors, and 
who collaborated with the Office Cantonment Construction the 
preparation form contract absolutely different from any that 
had ever been used Government work, but which has been proved 
the only form which could have produced the desired results. 

The list the men, whose energy, ability, practical patriotism, 
and wise counsel the country owes much, included, among others, 
Messrs. Morton Leonard George Fuller, William 
Washburne, Frederick Law Olmstead, Asa Phillips, and Col. 
William Starrett. 

those crucial early days April, May, and June, 1917, after 
had finally been decided that the United States should prepare 
its part the greatest war history; when practically army was 
available and there was place train one; and when every addi- 
tional day’s delay getting troops France meant the loss many 
more lives and vast treasure, these men spent weeks Washington 
doing work value the country, and without other 
recompense than the joy serving. 

When the writer was “telegraphed” into service May 28th, 1917, 
the work these men had begun show results. The Office Canton- 
ment Construction, starting with personnel 10, already numbered 
50, and the men who were lucky enough selected were racing 
from all parts the country take their duties. October, 
1917, the number had increased 700; March, 1918, 1400; and 
when the Armistice was declared, November 11th, 1918, the force 
the Washington office alone numbered 800, and about more, 
all over the United States and its insular possessions, were 
reporting Gen. Marshall, Chief Construction Division, which 
number did not include any the 200 000 laborers other employees 
the contractors. 

The day before the writer’s arrival Washington, Clarence Gold- 
smith, Am. Soc. E., Hydraulic Engineer the National Board 
Fire Underwriters, had reported the Officer Charge Canton- 
ment Construction. The services Mr. Goldsmith had been generously 
donated the Government the National Board Fire Under- 
writers April 6th, 1918, when was commissioned Major 


the Quartermaster Corps. From May 28th date has been Prin- 
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cipal Assistant the Advisory Engineer for Water Supply. His 
loyalty, untiring energy, and exceptional ability, designer water- 
works and fire protection systems, have saved millions for the Govern- 
ment. 

During the period construction the Cantonments and National 
Guard Camps, further increase was made the personnel the 
Office the Advisory Engineer for Water Supply, the services 
such assistant engineers, computers, draftsmen, stenographers 
were required being supplied from the general offices the Construc- 
tion Division. the latter part 1917, the number and diversity 
the problems submitted the office necessitated the organization 
additional and independent force. The members this force were, 
without exception, active, industrious, and faithful, and every one 
them the writer desires give credit for work well done, and 
express his grateful appreciation their loyal co-operation. 


GENERAL STANDARDS. 


all water-works designed this office, the first consideration has 
always been the sanitary quality the supply, which more will 
said later. This being assured, the first point determined the 
actual design the water-works system was the quantity water 
required. This was basic, and entered into every part the design. 

was necessary provide supply sufficient, the practical 
operation the cantonment, for every reasonable requirement the 
troops, for domestic use, well for proper fire protection. The 


restrictions and limitations included the following: the limited appro- 


enormous prices material and labor; the difficulty 
obtaining short notice much either would required for 
the simultaneous construction sixteen house about 
troops each; the necessity avoiding, far possible, the use 
steel iron, both which were urgently needed for ships, guns, and 
munitions; and, above all, the absolute necessity for haste. 

was early recognized that some leakage and waste would 
unavoidable; the same time was believed that the concentration 
most the water fixtures lavatories, where from forty seventy 
outlets could inspected almost glance, and the fact that, under 
military discipline, proper administrative rules could enforced, 
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would combine make easy matter reduce leakage and waste. 
relatively small quantities. 

More consideration was given the determination the proper 
allowance water than any other question, and Leonard 
and George Fuller, Members, Am. E., collaborated with this 
office the consideration this important and fundamental subject. 

After the quantity water required for consumption had 
been determined, the question fire protection was studied, and the 
requisite quantity and the pressure which this quantity should 
available were determined. 


PRELIMINARY PLANS. 


The broad and general engineering standards which should govern 
the construction the water systems supply the camps having been 
determined, the next most important problem was the preparation 
such plans for the individual systems would require the minimum 
time for construction, utilizing such material would not hamper the 
progress shipbuilding and other vital war industries, and would 
the same time furnish safe, adequate, and reliable service. 

Typical plans the building layouts the several units 
standard divisional cantonment were prepared the Camp Planning 
Section and transmitted this office, were also typical plans show- 
ing various methods which these several units could grouped 
the ground. was manifest the outset that particular arrange- 
ment units could adhered for all the camps, the grouping would 
necessarily have governed each case the topography the 
camp site. was possible, however, almost every case, adhere 
strictly the group plan buildings each the several units, 
and this permitted the preparation standard plans showing the 


mains, and the location and sizes the service pipes 
each unit. 


Fig. typical plan the mains and service pipes Regi- 
mental Unit. The lengths and sizes the mains, and their location 
outside the limits the individual units, were governed each case 
the topography, which dictated the way which the units were 
strung together, and also the point which the water supply was 
delivered the camp. 
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Plate shows several typical arrangements water distribution 
mains, corresponding various groupings the units Divisional 
Cantonment. one the units are strung out single line, 
with the supply coming one end; another, with the units strung 
out before, the supply comes the center; and, the third case, 
the units are grouped horse-shoe form. This latter arrangement was 
the ideal one, gave opportunity loop the mains across the 
ends the horse-shoe, which greatly reduced the friction losses and 
enabled smaller mains used. 

the preparation these typical plans, studies were made 
determine each case the economic location and sizes the mains, 
gates, and fire hydrants, that, the time the first rough plan show- 
ing the approximate actual grouping the units the ground 
any particular camp was submitted this office, might possible, 
with the minimum delay, specify off-hand the sizes and the 
approximate lengths mains required and place orders for the 
bulk the water-works materials. 

instance the way which time was saved this method, 
the case Camp Lewis may cited. had been decided build 
cantonment near American Lake, Washington, but two local factions 
had been unable agree the proper location, and Maj., afterward 
Col., Peter Junkersfeld, the Building Division the Construction 
Division, was sent out settle the matter and fix the final location 
the camp. the day after his arrival, sent telegram which read 
follows: 

“Refer Government Maneuver Map No. 69. Follow railroad south- 
westerly from American Lake Dupont Station. Draw line easterly 
from this station point midway between Spray Lake and Spray 
Farm. This the center axis camp, which typical horse- 
shoe plan with open end eastward. Source water supply, wells and 
springs between American Lake and Sequalitchew Lake. Site for 
reservoir, Hill No. 320; actual elevation, 390. Engineering Division 
wire sizes and lengths water mains required.” 

This telegram arrived the Washington office just before mid- 
and within two hours the Engineering Division wired the 
information required, which information enabled the pipe for the dis- 
tribution mains the camp ordered immediately from the 
nearest Coast fir pipe manufacturers. few hours thus suf- 
ficed settle basic question connection with cantonment more 
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alter the positions of.the respective units, curve 
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across each unit, and the positions shown this plan, 
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than 3000 miles away. Although the location this camp was not 
definitely decided until after June 28th, the camp was ready for troops 
September 


The City Planners and Engineers the ground each camp sent 
fast possible topographic maps each camp site, which 
were shown the general arrangement the several units; and soon 
this general arrangement was approved the Camp Planning 
Section, blue print was furnished this office. The locations and 
sizes the water mains, fire hydrants, valves, and other accessories were 
immediately drawn these blue prints with red pencil; from these 
red pencil marks the necessary materials were scheduled, and the 
schedule was sent the Materials Division for purchase. The blue 
print with the red marks was then sent back the Drafting 
Room the Camp Planning Section, where was traced water- 
works drawing, and given its proper number. Blue prints from these 
tracings were forwarded the camps, but the method handling the 
work this office actually enabled most the water supply materials 
shipped the camp before the plans arrived. 

Fig. shows the water distribution system for Camp Funston. The 
supply was from wells, low-lift pumps which delivered water into 
surface storage the pumping station, whence was pumped through 
the distribution mains and into elevated storage the hills the 
other side the camp. This arrangement gave ideal system, 
the elevated reservoirs furnished second source supply, and their 
location the opposite side the camp greatly reduced the friction 
losses the mains. will also noted that there are dupli- 
cate supply mains from the pumping station well from the 


reservoirs; that the distribution mains are looped everywhere; 


that there are dead ends. 

Fig. shows the water-works layout for Camp Grant, which embodies 
many the same features that for Camp Funston, the principal 
difference being that Camp Funston the near-by hills enabled wood- 
stave tanks used for storage, and Camp Grant flat topog- 
rephy compelled the use the more expensive steel tank steel 
tower. 

Fig. shows the arrangement mains and service pipes for 
typical base hospital unit. The presence the corridors connecting 
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all the buildings made difficult furnish effective fire protection 
the hospitals; first, because they eliminated fire-breaks and offered 
fine chance for fire spread from one building another; and, 
second, because they blocked access for the fire fighters the interior 
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The foregoing describes more particularly the method procedure 
regard the distribution system, which naturally formed the larger 
part the water-works construction. The selection the source 
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information conveyed the reports the supervising engineers from 
the camps themselves. Each these problems was dealt with fast 
the necessary information became available. some instances, the 
information was already hand, either result previous knowl- 
edge the local water supply conditions the part the engineers 
this office, the form previous reports. Quite often the 
excellent reports, issued the National Board Fire Underwriters, 
cities from which the camp supply might taken, made imme- 
diately available most the information required regard such 
city supplies. 

the beginning, course, was impossible, with data and 
time available, send detailed plans from Washington, and the efforts 
the office were necessarily confined impressing the supervising 
engineers the camps the necessity adhering the general 
standards established the office, leaving the details worked 
out the field. These men included many the very best engineers 
the United States; but was quite natural that any engineer not 
familiar wth the reasons which had controlled the establishment 
these standards, should approach the problem much would the 
design metropolitan water system, and plan for capacities suf- 
ficient take care normal growths population over period 
years. opportunity offered, conferences were held 
with these supervising engineers, which the reasons for the adoption 
the various standards were explained, and these conferences almost 
invariably cleared the situation and produced excellent results. 


GENERAL SPECIFICATIONS AND CONSTRUCTION DETAILS. 


the meantime, general specifications for water supply the 
and typical construction details showing the method 
setting valves, valve boxes, and hydrants, connecting wood-stave 
pipe cast-iron pipe specials, making connections between mains, 
making bends mains, connecting service pipes mains, the 
arrangements pipe connections pumping stations and reservoirs, 
were prepared and sent out, well schedule service pipe 
materials necessary for each individual unit cantonment. 

Fig. diagrammatic layout used planning the piping con- 
nections pumping stations and reservoirs, The duplication suc- 
tion and discharge mains, and the location gate-valves and check- 
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TYPICAL ARRANGEMENT FOR PUMPING STATION 


CONSTRUCTION DETAILS 

FOR 
TYPICAL LAYOUT PUMPS, RESERVOIR, TANKS, METER AND PIPE CONNECTIONS, 
FOR WATER SYSTEMS WHICH SUPPLY DELIVERED INTO STORAGE AND HAS 
PUMPED THENCE INTO THE DISTRIBUTION MAINS, AND WHERE THERE 
ELEVATED STORAGE DISTRIBUTION MAINS. WHERE THERE SUCH 
ELEVATED STORAGE, THE NUMBER PUMPING UNITS MAY REDUCED. 


Valve Normally Closed 
Check-valve 


' 


Venturi Meter 
Connection_for Additional Punip 


ALL PIPE, AND INCLUDING CROSS- 
CONNECTION BEYOND METER, 


CLASS WITH SPECIALS FOR SAME. Reservoir 
Tanks 
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From Supply 
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valves, make impossible for the failure any one valve put 
more than two pumping units out commission, for the failure 
any pipe special casting put more than one unit out com- 
mission. Attention called the by-pass around the Venturi meter 
and the arrangement the altitude valve the line supplying 
the reservoir. 

Fig. are three construction details, the one the upper left 
corner showing bend wood-stave pipe line, with two 45° 
and length cast-iron pipe each side prevent blow-off. The 
lower left detail shows typical connection between existing and new 
wood-stave mains, which the use cross avoided. are 
more often defective than tees, and the failure cross puts all four 
connecting lines out service. 

The detail the right illustrates the method connecting alti- 
tude valves. The full size the outlet check gives free outflow, and 
the reduced size altitude valve saves money. The bends facilitate 
repairs. 

Fig. the upper left detail shows the method connecting 
hydrant wood-stave main, and the short 4-in. hydrant branch 
used. The lower left detail shows the connection branch lines 
wood-stave mains; the upper right shows the connection hydrant 
the end 6-in. wood-stave main; and the lower right shows the 
method protecting valves and valve boxes from injury traffic. 

Fig. shows the lead joint used for connecting wood-stave pipe 
pipe, valves, fittings, and describes the method 
making the joint. When the first orders were placed for wood-stave 
pipe the office was definitely informed that was common practice 
lead the tenons the wood pipe into standard cast-iron hubs 
the same way that cast-iron spigots are leaded in; but reports soon 
began come from the camps the effect that this was 
means easy thing do. great many methods were suggested 
for making these joints, but far the best all was that shown 
Fig. the idea for which was suggested about the same time 
Mr. Ramsey, Water-Works Engineer for Morris Knowles, Incorpor- 
ated, Supervising Engineers for Camp Meade, and engineer 
for camp the Middle West. The success the method depended 
largely having all the tenons made small enough provide proper 
lead space, and having the diameter the tenons accurately 
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90°CURVE WITH WOOD STAVE PIPE, 
EXISTING AND NEW WOOD STAVE MAINS, 
STANDARD SETTING FOR ALTITUDE 


CONSTRUCTION DETAILS 
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CURVE WITH WOOD STAVE PIPE. 
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One Bell,one Spigot Class B-C.1.Pipe 2'7 long 
Spigot each end, 


Bell of Hydrant 


CONSTRUCTION DETAILS 
FOR 
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Insert vaive unless there is valve on this line within 500 ft. 


If this line is wrought iron use 
W.I.Nipple and dresser coupling 
or equal bere. If cast-iron, use 
sleeve and cast-iron nipple. 
‘These nipples should be not less 

than 24"or than 36" 


‘Valve and Tee to be placed so that valve is on 
far side of Tee as regards general direction 

of flow in pipe. As shown here, valve is cor- 
rectly placed for flow as indicated by arrow, 


Note:-This drawing is issued to forestall the use of 
crosses for connecting mains, for the reason that 
the failure of a single cross would prevent feeding 
past the intersection in any direction. 
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[Papers. 


DETAILS 
WOOD STAVE PIPE, 
BRANCH LINE, VALVES, AND VALVE BOXES. 


DETAILS FOR CONNECTING FIRE 
HYDRANT SIDE MAIN. 


18"clearance for use class B.C.I, pipe 
caulking 


= 2 ‘9 ‘long, spigot on 
each end 


Bell of hydrant 


Hydrant to be of reputable make, to have 
valve opening at least 4"diam., and to 
discharge 500 gal. per min., with 
friction loss of not more than 3 Ib, 
Length of barrel to suit depth of cover 
required at cantonment, 


DETAILS FOR CONNECTING 
BRANCH LINES MAIN. 


Wood stave pipe 


Standard 
Class B. C.I, pipe. 
2’2"long, spigot on 


each end: C.I, extension valve 


gate valve hub ends. 
Set valve in standard 


DETAILS FOR CONNECTING FIRE 
HYDRANT END MAIN. 


6" wood 


stave pipe 


Bell of hydrant 
Class 


DETAILS FOR PROTECTING 
VALVES AND VALVE BOXES. 


both 
ways or equivalent 
expanded metal and 


Insetting valve box, leave at least 4” 
between valve box and gate at nearest 
point, Cast around top of each valve 
box al: 234: 5 concrete disk $'0"diam.: 
and 9“thick, as shown. 


Wood stave pipe. 
concrete, 
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LEAD JOINT FOR CONNECTING REDWOOD FIR STAVE PIPE 
CAST-IRON PIPE, VALVES, FITTINGS. 


BOTTOM VIEW OF PLUG DIAGRAM OF CAST-IRON BELL DIAGRAM SHOWING LEAD JOINT 
SHOWING RECESSES IN 4" BEFORE POURING LEAD JOINT, BETWEEN WOOD STAVE PIPE 
EXTENSION TO ACCOMMODATE SHOWING PLUG IN PLACE, AND CAST-IRON PIPE, OR FITTINGS. 
THE LUGS ON VALVE SEATS, - e 


MAKE JOINT: 


POUR LEAD JOINT AND CAULK LIGHTLY, ENSURE TIGHT JOINT BETWEEN LEAD AND 
INSIDE BELL. 


REMOVE PLUG, LEAVING LEAD BELL. 

DRIVE TENON WOOD STAVE PIPE INTO BELL, SHOWN 

CAULK LEAD JOINT LIGHTLY NECESSARY. 

TENON MAY BRUSHED WITH THIN SOFT SOAP JUST BEFORE INSERTING JOINT. 
PLUG SMOOTHLY TURNED WITH TAPER OUTSIDE DIAMETER 


PLUG FACE BELL LESS THAN OUTSIDE DIAMETER TENON 
WOOD STAVE PIPE. OUTSIDE DIAMETER PLUG BOTTOM BELL 
LESS THAN OUTSIDE DIAMETER PLUG FACE BELL. 


WHEREVER POSSIBLE SO, WILL FOUND MORE CONVENIENT POUR 
THE LEAD AND REMOVE PLUG BEFORE PLACING THE CAST-IRON PIPE FITTING 
THE TRENCH. 


TABLE SIZES FOR CAST-IRON PIPE, REDWOOD FIR STAVE PIPE AND 
AMERICAN WATER WORKS ASSOCIATION STANDARD, 


CAST-IRON PIPE AND FITTINGS. WOOD STAVE PIPE. 


Diameter Bell Wood Pipe Tenon Lead Bell 
BCD 
3" 92%," 
218%," 
25 sy,," 
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standardized. The details the plug and the dimensions the 
tenons were worked out the office with the company which fur- 
nished most the wood-stave pipe, and the other pipe-makers soon 
agreed make their tenons the same dimensions. 

Fig. shows, the left, the method frost-proofing service pipes 
under the floors buildings, the intention being provide double 
air space around the pipe. was sometimes difficult prevent the 
construction forces from defeating the purpose the device filling 
these air spaces with saw-dust other material, which, when wet, 
destroyed the non-conducting value the air space. The details 
the right Fig. show two methods connecting service pipes 
mains. 

Pires 


estimate quantities the service pipe and fittings required 
for the National Army Cantonments was prepared per Table 
(Plate VI), which shows its upper half the service pipe material 
required for each unit each type divisional cantonment. The 
total service pipe material required for each the sixteen canton- 
ments shown the lower half Table and was readily deter- 
mined when the number and type units any cantonment were 
once known. 


After detailed plans, based the general plans and specifications, 
were worked the supervising engineers the field, they would 
submit, fast possible, additional schedules materials which 
might required complete the work, and these schedules were 
forwarded the Materials Division for the purchase the material, 
soon they had been approved this office. expedite the 
work still further, blanket authority was given certain cases 
the construction forces purchase, without further reference 
Washington, limited quantities such specified classes materials 
could best purchased that manner, instead through the 
usual 


SELECTION MATERIALS AND EQUIPMENT. 


may interesting note this point that was usually 
possible deliver water, from the source supply which been 
selected, into storage the camp. This storage was generally such 


TABLE QUANTITIES PIPE AND FoR WATER DISTRIBUTION NATIONAL ARMY CANTONMENTS. 
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STANDARD DETAILS PROTECTION FOR FIRE HYDRANTS, 
HYDRANT WRENCH, CONNECTING SERVICE PIPE WOOD MAIN, 
FROST-PROOFING FOR VERTICAL PORTION SERVICE PIPE 

BETWEEN GROUND AND FLOOR BUILDING. 


STANDARD PROTECTION FOR FIRE STANDARD HYDRANT WRENCH. 


Make of cast or forged steel 


FROST-PROOFING FOR VERTICAL PORTION OF CONNECTING SERVICE PIPE TO MAINS. 
SERVICE PIPE BET. GROUND AND FLOOR OF BLD’G. 
1 ‘hread for wood stave pipe. 


iron pipe thread. 


| paper to be nailed 
all around outside 
of each box, 
These air spaces 
must not be filled 
with sawdust, paper, 
or any other 
material, 


roofing paper Wood stave pipe 
make seal all 

around between 


tops of boxes and Heh F 
Both boxes before laying pipe, 
set least splintering, inner end hole 
the ground. may thus and augur cuttings removed. 


CROSS-SECTION PIPE WITH SADDLE. 


£ 
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elevation that the pressure available was sufficient for the domestic 
needs, and booster pumps were provided, where necessary, raise 
the pressure and increase the volume available during the times 
peak load and during fires. order conserve steel, redwood tanks 
100000 and 200000 gal. capacity were most cases utilized 
furnish the necessary storage. These tanks could shipped from 
California within few hours receipt order, and could quickly 
erected. They cost much less per gallon capacity than either steel 
concrete construction. All distribution mains were looped, the 
only dead ends being the 6-in. pipe extending down into the corrals 
furnish water the water troughs. hydrant was set the end 
each these 6-in. pipes, but the only structures the neighbor- 
hood were the skeleton sheds shelters for the animals, and the value 
these sheds did not justify any considerable outlay for fire pro- 
tection. These 6-in. pipes, therefore, were essentially service pipes 
rather than mains. 

planning the fire protection was deemed wise, view 
the size, character, and distribution the buildings, provide plenty 
hydrants, that there might large number small streams 
with pressures sufficient give good horizontal projection reach, 
and placed make unnecessary use any hose longer than 
800 ft. The hydrant branches themselves were only in. long, and 
the friction saved reducing their length justified the use 4-in. pipe 
for the branch, feeding hydrant with two hose outlets. The 
nozzle tips were diameter, and the combination thus used 
accomplished the desired purpose providing large number 
streams quickly available through short lengths hose, and with first- 
class pressure right the nozzle tip. 

The use wood-stave pipe, which was made compulsory the 
necessity conserving steel and iron and completing the camps 
September ist, 1917, resulted large money. Much 
the pine pipe manufactured east the Mississippi proved unsatis- 
factory, and, generally speaking, was not good the pipe from 
the Pacific Coast. the latter, experience would seem indicate 
that redwood was superior fir, and that the air-dried was superior 
the kiln-dried redwood. Having mind the fact that experience 
proved that wood pipe good quality, properly laid, showed very little 
leakage, and that the life such pipe, thus laid, may safely taken 
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about years, would have been wise, the writer’s opinion, 
use this pipe for the camps, simply account the saving cost 
time delivery, even had there been restriction the use 
cast-iron and steel pipe. 


SANITATION. 


Although the importance having the water supply completed 
September 1917, demanded the utmost speed, the question the 
sanitary quality the supply was never overlooked. This office con- 
stantly kept touch with the Sanitary Corps the Medical Corps 
the Army, and there was all times the fullest possible co-operation 
with the officers that corps. Whenever there was the slightest sus- 
picion danger pollution, the office that discovered first immedi- 
ately informed the other, and both then united determined effort 
remove the danger. 

Great credit due the supervising engineers, well the 
engineers for the contractors, and the sanitary officers assigned 
the camps, for the efficient manner which they safeguarded the 
purity the temporary water supplies used during the construction 
period. 

addition the care exercised this office the selection 
the source supply, and purifying the water wherever necessary, 
particular stress was laid the following sanitary precautions: 


(a) The covering all storage reservoirs order prevent 
accidental intentional pollution and the formation alge; 

(b) The furnishing chlorinators all cantonments camps, 
even when the supply might regarded normally safe; 

(c) The prohibition the use wells shallow strata 
inhabited water-sheds, any other stratum location 
which might possible for the wells become con- 
taminated 

(d) The absolute prohibition any distribution mains carrying 
polluted water, whether for fire protection, industrial, 
any other use; and any outlet fixture from which such 
water might drawn; any arrangement that would 
permit the later introduction any. such outlet fixture. 
This ruling was often difficult enforce, but was always 
insisted upon. 


4 
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The results accomplished the careful consideration thus given 
water-works sanitation have been discussed the technical press.* 

The inoculation the troops for typhoid and para-typhoid the 
Medical Corps greatly reduced, but did not entirely remove, the danger 
their contracting these forms water-borne diseases. There was 
inoculation against other water-borne diseases, and civilians were 
not usually inoculated all. 


Water Systems ror Guarp 


The work the water systems the sixteen National Army can- 
tonments had only fairly commenced when was decided, late 
June, 1917, construct sixteen tent camps for the National Guard 
troops. The Construction Division was ordered have five these 
camps ready take troops August Ist, five more August 15th, 
and the remaining six September ist. The difficulties the prob- 
lems incident this new construction were enormously increased 
the fact that the orders for water-works materials required the can- 
tonments had exhausted the available stock and overtaxed the 
capacity the various manufacturing plants that was impossible 
for them furnish any considerable quantity similar materials 
within the for the construction the National Guard 
camps. Therefore, became necessary use, far 


which had not hitherto been drawn upon. After confer- 


ence with prominent representatives the manufacturers wrought- 
steel pipe, was decided use 6-in. wrought-steel pipe for the dis- 
tribution mains for eleven these tent camps, use 6-in. cast-iron 
pipe for the two camps which were the Birmingham district, and 
use 6-in. redwood-stave pipe for the two camps California and 
the one Deming, Mex. The steel companies rolled and shipped 
500 000 ft. 6-in. steel pipe little more than working days. 
The cast-iron pipe manufacturers shipped about 80000 ft. 6-in. 
cast-iron pipe within not much greater period, and the wood-stave 
pipe manufacturers made correspondingly good deliveries their 
product; that considerable part the necessary material was 
the way the camps, some cases before any constructing quarter- 
master, supervising engineer, contractor, was the ground, and 
practically all cases before any plan showing the topography 


Editorial Engineering News-Record, April 18th, 1918, entitled “Our Military 
Camps Show Remarkable Typhoid Fever Record.” 
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the camp site was available. this matter, all others which 
the Materials Branch the Construction Division had part, the 
efficiency that branch was splendidly demonstrated. 


the National Army and National Guard camps neared comple- 
tion, work was begun Camp Hill and Camp Stuart, near Newport 
News, Va.; Camp Merritt, Tenafly, J., and Camp Johnston, 
near Jacksonville, Fla.; the first three being embarkation camps and 
the last school instruction for quartermasters. Camp Meigs, 
Washington, was also built about this time, and then began the 
work building warehouses, terminals, munition depots, arsenals, 
plants for the manufacture gas, bag-loading plants, proving grounds, 
‘and all the other projects entrusted the Construction Division, 
whose field activities was enlarged include all construction work 
for the Army the United States and its insular possessions. 

The construction the embarkation camps marked change 
the size and grouping the buildings each unit, ahd the typical 
layout water mains was changed suit the new building plans, 
the principal change being the use three lines mains, instead 
two, through each unit. This resulted still better fire protec- 
tion, and great reduction length service pipes. 


Some 


The personnel the office having been enlarged about this time, 
became possible prepare drawings much greater detail, and 
the office was thus enabled make plans showing much more clearly 
than formerly the arrangement pumps, motors, and piping, 
near the various pumping stations reservoirs. 

drawing this sort could turned out very few working 
hours the specially trained men this office, and these drawings 
invariably saved great amount labor the field. Furthermore, 
these layout plans, which were sent each job with the manufac- 
turers’ detailed foundation plans for the motors, internal combustion 
engines, and pumps, prevented serious mistakes the part the 
construction engineers, who, while unquestionably competent many 
other lines work, were naturally often more less unfamiliar with 
the special field water-works design, and were fully occupied with 
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their construction work that they could not give the time for the 
development carefully studied plans. 

The plans shown Fig. are for filter plant and pumping 
station very small capacity, and are reproduced here more because 
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the plant was unusually complete one than for any other 
will noted that there was small sedimentation tank, two filter 
tanks, clear-water tank, and three low-lift and three high-lift pump- 
ing units. was the practice eliminate from plans this sort 
all unnecessary lines, dimensions, lettering, but indicate what- 
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ever was shown clearly that the drawing could easily under- 
stood the men the field. 

Fig. shows plans for the pumping station, storage tanks, motor- 
driven pumps, gasoline-engine-driven pump, and piping and connec- 
tions. this case the supply came from city main, the water from 
which flowed into the first two wooden tanks, each having capacity 
200000 gal. The pipe connections were arranged that the first 
tank was always kept full, the second tank being filled only the 
overflow from the first one. this way there was always least 
gal. storage for fire purposes, addition whatever 
storage might happen the second tank, which took care 
the peak loads due domestic use, and addition also such 
supply the city mains might capable delivering the suc- 
tion the fire pumps. The small pumping unit was utilized keep 
the small sprinkler tank full all times. 

The pumping station and tanks shown Fig. were for fire 
service only. The supply this case was from wells, and the ordinary 
pressures carried were more than sufficient fill the two 
200 000-gal. tanks adjacent the pumping station, that there were 
always least gal. reserve for extinguishing fires. There 
were two electrically-driven and one gasoline-engine-driven centrifugal 
fire pumps, taking their supply from the tank. 

Fig. shows plans for pumping station and tanks, which 
will noted that there are two storage tanks near the 
surface, and 000-gal. elevated steel tank. The supply was taken 
from the city mains, the pressure which was sufficient fill the 
low storage tanks, but not always sufficient put water the elevated 
tank; and booster pump was provided fill the latter and give 
the necessary pressure. case fire the two fire pumps 
could take their supply from the two tanks, supplemented 
such water might come from the city’s mains. 

will noted that practically all the regular service pumps were 
motor-driven centrifugals. These were operated, rule, pur- 
chased current. Steam machinery and electric generators could not 
had, whereas. electric motors and centrifugal pumps were obtain- 
able reasonably short notice, and the combination made the cheapest 
all pumping units. least one internal combustion engine was 
usually provided reserve against break-down the electric service. 
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Bell and spigot pipe and specials were used wherever possible, 
because material this class gave greater flexibility for making con- 
nections, cost less, and could more quickly obtained, than any other. 

Plate VII plan filter plant and pumping 
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station. This plan was prepared the contractors for the filter equip- 
ment, accordance with instructions from the writer, and embodied 
two somewhat unusual features, both which had been previously 


plants designed the writer before the war, and 
while was still private practice. 
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The first these features was the arrangement the mixing 
chambers and sedimentation basins. will noted that there were 
two sedimentation which had extending 
from the pumping station building toward the far end the sedi- 
mentation basin. The two mixing chambers, one for each basin, were 
just inside the rear wall the building and near its center. The 
coagulant was added the water these mixing chambers, and the 
water each basin then flowed away from the building around the 
end the and back again chamber similar 
the mixing chamber, and likewise enclosed within the walls the 
building. Large windows the rear wall the building provide 
abundant light over the mixing and effluent chambers, and thus 
possible for the filter operator, without leaving the building, study, 
side side, the influent and effluent water, and thus obtain excel- 
lent idea the way which the forming. This feature 
which has always appealed strongly every filter operator. 

Another somewhat unusual feature the design this plant 
the open pipe gallery, which has the same advantages over the usual 
dark and concealed pipe gallery that open has over concealed plumbing. 

addition the wash-water pumps, there are three electrically- 
driven and one gasoline-driven centrifugal pumps, all the same 
main room the mixing and effluent chambers, filter tanks, oper- 
ating platform, and pipe gallery; and the whole plant thus about 
compact and accessible would possible make it. 

The illustrations accompanying this paper show less than 
all the water-works plans prepared the Washington office. They 
were selected for reproduction because they gave fair idea the 
general character the work done. should noted, however, that 
none the larger projects shown, the plans for these being 
large that they could not well reduced scale suitable for repro- 
duction this paper. 


WATER. 


The determination the quantity water supplied the 
National Army camps has already been mentioned. The specifications 
provided that the water-works systems should capable furnishing 
all times least gal. per capita per day. This included 
allowance gal. apiece for the horses and mules. there was 
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about one animal for every three men divisional unit, the net 
allowance per man was gal. per day. 

This about 80% more water than was supplied the British, 
French, Belgian, Canadian, German cantonments, and larger 
than the quantity recommended Capt. Francis Harrington.* 

well-recognized fact that Americans use, and waste, more 
water than any other nation; but there are many cities the United 
States, where meters are fairly general use, and which the average 
daily per capita consumption less than gal., including all water 
wasted, leakage mains and service pipes, water for flushing sewers, 
sprinkling lawns and streets, public and private fountains, the water 
used the Fire Department, and all sorts industrial, commercial, 
and manufacturing uses, these latter being often quite large quan- 
tity; fact, every drop water that enters the distribution mains 
the pumping station. 

The experience the Construction Division with the Army Camps 
proves conclusively that the allowance gal. per capita per day 
such camps was very liberal one. little study will show that 
would almost impossible for any man use legitimately more 
than gal. per day, and that all water used excess this 
quantity must represent leakage and waste. impossible stop 
all leakage and waste, but ought be, and is, easy such camps 
keep the total consumption down twice the maximum legitimate 
quantity actually required the men. 

When the sixteen National Army camps were first occupied there 
were only few them which the consumption water exceeded 
gal. per capita per day, and several cases the daily per capita 
consumption was less than gal. this time there was practically 
check the use waste water, the utilities organization 
had not yet been perfected. Furthermore, was not then possible 
secure effective utility management, reason the fact that the 
utilities officers had report the Camp Quartermasters, which meant 
that they were under the Commanding Officer the camp. the 
chief interest these Commanding Officers was train troops for 
France, they were quite naturally not always willing furnish the 
utilities officers with sufficient personnel non-commissioned officers 


*In his paper this subject, published Professional Memoirs, Corps 
Engineers, Vol. No. 39. 
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and enlisted men maintain the utilities proper operating condi- 
tion and check leakage and waste. During the severe winter 
1917-18, the daily per capita consumption increased greatly most 
camps, and some instances exceeded 100 gal. This was due partly 
leaks plumbing, but largely the fact that water was allowed 
run waste prevent freezing. the four most northerly camps, 
which had central heating systems, the water used for heating was 
not returned but was blown waste, and the water wasted this 
manner alone amounted 600000 gal. per day per camp during cold 
weather. the end the winter the utilities organizations each 
camp had begun attain their stride and make their influence felt, 
their efficiency being increased enormously the fact that they were 
now reporting the Maintenance and Repair Division the Con- 
struction Division, instead the Commanding Officers the camps. 

the early summer orders were sent the Commanding 
Officers every Government activity, instructing them co-operate 
every way possible with view checking leakage and waste 
water. The effect these orders was soon apparent, and prac- 
tically all the camps the daily per capita consumption was reduced 
less than gal. without the slightest inconvenience shortage 
water for any one. time permitted, the utilities officers, working 
under the direction the Maintenance and Repair Division the 
Construction Division, conducted water waste surveys and made fre- 
quent inspections and repairs plumbing. This work not only greatly 
reduced the waste water, but showed conclusively that the. excessive 
consumption was due almost entirely waste and leaky fixtures, 
and that the underground leakage was almost invariably negligible. 


When the National Guard camps were originally laid out there 
were barracks, the men being quartered tents; and there were 
sewerage systems. This meant that there was necessity for pro- 
viding either the same standards for fire protection, the same quan- 
tities water, were called for the National Army camps, 
allowance gal. per capita being ample for them. 
laying out the distribution systems for these camps, the possibility 
that they might ultimately have sewerage systems, and that they might 
have converted from tent camps barrack camps, was not over- 
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looked, and the two lines 6-in. distribution mains running through 
each unit the camp were laid along the outer edges the units 
and such manner that, later, should the changes just referred 
made, the water-supply systems could quickly brought 
the standards then required laying additional main larger 
size through the center each unit. 

Early 1918, the officers charge the Construction Division 
foresaw the probability improvements the National Guard camps. 
orders for such improvements had been issued, however, and 
funds were available. The one thing that seemed certain was that, 
when the orders did come, the changes would have made 
hurry. With view being prepared reinforce the distribution 
systems the camps with the least possible delay whenever 
the order should come, this office endeavored arrange some plan 
which the necessary redwood pipe might manufactured and 
shipped from California some advantageously situated eastern point 
from which immediate deliveries could made the various National 
Guard camps. Unfortunately, however, there was authority for 
any such action. 

After nearly months had passed fruitless efforts perfect the 
arrangement just referred to, that plan was abandoned, and was 
decided place order for 300000 ft. redwood stave pipe 
assorted sizes for the account large Quartermaster terminal project 
which had been recently authorized and the funds for which had not 
yet been drawn upon any great extent. was the intention 
have the pipe actually made and shipped this Quartermaster ter- 
minal, and thereafter divert it, either transit, shipment 
from the Terminal, the camps, the account which 
could then charged. 

the meantime plans were prepared this office for the reinforcing 
the distribution system and for such other changes the water 
supply systems the camps might rendered necessary their 
conversion from tent camps barrack camps and the introduction 
sewerage systems. 

August, 1918, this office was ordered prepare immediately 
estimates the cost the changes the water supply system 
twelve National Guard camps, incident the changes above referred 
to; and with the plans for these changes already prepared, the office 
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was able deliver the estimate required within hours. Practically 
none the pipe ordered for the account the Quartermaster terminal, 
but actually required the National Guard camps, ever reached the 
terminal. the time the shipment this pipe the freight con- 
gestion the railways was greater than ever before the history 
the country, that took from weeks months deliver pipe 
from the Pacific Coast points east the Mississippi River. very 
serious delay was avoided the manner just described. 


CoNTRACTS FOR WATER SERVICE AND FOR EXTENSIONS. 


great many instances the water supply for the Government 
activities was taken from existing water-works systems which were 
owned either municipally privately. all such cases, special con- 
tracts had made for water service, and whenever the quantity 
water desired was large, was almost invariably necessary embody 
the contract for water service provisions for extensions the 
existing plant, order enable meet the increased demands. 

was usually impossible for the owners the existing system 
finance the desired improvements, and these contracts, therefore, pro- 
vided that the Government would make the required extensions and 
turn them over the Water Department for operation soon they 
were completed. The contracts also provided that, within certain 
reasonable time after the termination the war with Germany, the 


owners the existing plant should purchase the extensions from the. 


Government terms which fully recognized the fact that the exten- 
sions were made result the emergency occasioned the war. 
The interests the owners the existing water systems were thus 
fully and fairly recognized. 

general rule, the rates paid the Government for water service 
were unusually low, especially view the enormously increased cost 
furnishing the supply. practically every instance the rate 
which water was sold the Government was the lowest local 
schedule, and many cases the Government rate was made lower than 
the lowest schedule rate, condition which was usually justified 
the fact that the Government was the largest local consumer. far 
the writer’s recollection serves him, there was large Government 
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activity which paid excess cents per 1000 gal., this rate being 
paid one instance for water which had pumped three times, 
filtered, and chlorinated. rate paid for water was cents. 
many instances the rate was less than cents. 

number contracts were drawn which other departments, such 
the Navy, the Shipping the Housing Corporation, were jointly 
interested with the Army; and these contracts involved negotiations 
with the several departments, well with the owners the existing 
water systems. 


The office the Advisory Engineer for Water Supply, Construc- 
tion Division, has handled for the various branches the Govern- 
ment, water supply problems more than 275 different projects, involv- 
ing the construction, round numbers, nearly 1100 miles mains 
from in. diameter; 700 miles service pipes from in. 
in. diameter; 650000000 gal. per day pumping capacity; 
tanks; 3000000000 gal. capacity impounding reservoirs and more 
than 40000000 gal. daily capacity filters. 

article prepared the writer* late 1917, the following 
statements were made with reference the cost the water-works 
systems for the sixteen National Army Cantonments: 


“Tt may also stated that the cost reproduction new the 
average water-works system city 40000 inhabitants, present 
prices for materials and labor, and exclusive service connections, 
would average over 000 000, more than $50 per capita. nearly 
can ascertained present, the cost the water-works the 
National Army cantonments, including service connections 
within ft. the buildings, has been less than $11 per capita, say 
about one-fifth great the reproduction cost new to-day the 
average municipal water-works system. 

“Perhaps 25% this great difference cost the entire system 
due the fact that about 70% the distribution mains have been 
wood-stave pipe instead cast-iron pipe, the cost wood-stave pipe 
being the average about 60% that cast-iron pipe. The greater 
density population the camps has also contributed materially 
reduce the their water-works. But when every possible allow- 


Engineering News-Record, January 3d, 1918, 35. 


WATER SUPPLIES FOR CANTONMENTS, CAMPS, ETC. 433 


ance has been made, the comparison cost cannot other than favor- 
able the camps. 

“Finally, and infinitely more important, the time comparison. 
The time allowed for planning and completing water-works system 
for city 40000 population would, under ordinary 
about three years; whereas with the most difficult material, labor 
and transportation conditions ever known this country, the water- 
works for the Army cantonments have been planned and completed 
little over three months.” 


From the nature the case has been impossible secure any 
data, even approximately accurate, the cost later water-works 
systems built the Construction Division. There can doubt 
the fact, however, that the unprecedentedly bad weather conditions 
the winter 1917-18, the epidemic influenza, and, above all, the 
increasing cost labor, coupled with its steadily diminish- 
ing efficiency, have all ‘combined increase the cost work, not only 
the projects carried out the Construction Division, but every 
project whatever nature that has been undertaken the United 
States. 

round numbers, about 4000000 troops and 2000000 civilians 
have been supplied with water plants designed and built the 
Construction Division. date, this office has not been informed 
any case typhoid fever other water-borne disease which has 
been attributed any these water supplies. 

The barracks, mess halls and lavatories built the Construction 
Division were necessarily frame construction, and, therefore, very 
inflammable.- Many thousands fires have started, but only three 
cases has fire escaped beyond the building origin. each case 
the fire department the camp succeeded saving part the 
barrack building which the fire originated and part the mess 
hall which spread. These fires were extinguished the outside 
fire protection afforded direct pressure from the water-works systems 
the cantonment. 

The records for 1918 show that the per capita loss fire through- 
out the United States was $2.70, whereas the total per capita loss 
fire the Construction Division activities for the year ending June 
30th, 1918, was only cents. 
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The writer trusts that has already made clear that the work 
described this paper was sense one-man job. would seem 
evident that results such have just been set forth could not have 
been achieved without the loyal and intelligent co-operation every 
one the many men who bore responsible part the work, not 
only the office, but the field. 


7 


AMERICAN SOCIETY CIVIL 


INSTITUTED 1852 


PAPERS AND DISCUSSIONS 


This Society not responsible for any statement made opinion expressed 
its 


ADDRESS 
THE ANNUAL CONVENTION 
ST. PAUL AND MINNEAPOLIS, MINN., 
JUNE 17TH, 1919. 


For the last two years the Annual Convention the Society has 
been omitted account the war; therefore, the Presidential 
Address has been delivered the Annual Meeting January. The 
fact that are again position resume our Convention meetings 
is, sure, source unbounded gratification all. 

this address ask pardon digress somewhat from the trend 
former addresses and speak the fundamental principles the 
engineer, his duties, what has accomplished and can accomplish 
the future, the application required make work successful, and the 
distinction that may gained through uprightness and honest labor. 

quite probable that some you have often been asked the 
question: “Do you recommend Civil Engineering profession?” and 
assume that generally affirmative answer has been given. The 
civil engineer, when thoroughly fitted for his profession, immediately 
becomes useful society and the world materiality. 
prompted the wants society, and constantly originating other 


wants the improvements introduces. also creative, and his 
profession not mortgaged power influence, but stands firmly 
its own foundation—encouraged world-wide influences. 

His duty consists designing, arranging, and building structures 
machines which require the immediate superintendence those who 
are acquainted with not only the principles but the practice con- 
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struction; for engineering branch knowledge that takes its 
place both among the Sciences and the Arts. 

Therefore, eminent his profession, any branch it, 
should able, not only design and plan, but supervise construc- 
tion. Those who have only the knowledge how design and plan, 
and are unable execute, become confused meeting the many 
contingencies which arise. 

The profession, embracing does almost every kind con- 
struction, requires very extensive and general acquaintance with 
other sciences, order that the engineer may qualified accom- 
plish successfully the various works which may engaged, and 
overcome those difficulties which frequently arise unexpectedly 
the progress his work, for that knowledge and talent, 
threaten its final success. 

Thomas Telford, his “Descriptive Narrative his Professional 
Labours”, has said: 


“How can man give judicious directions unless possesses per- 
sonal knowledge the details requisite effect his ultimate purpose 
the best and cheapest manner? has happened more than 
onee, when taking opportunities being useful young man 
merit, that have experienced opposition taking him from his books 
and drawings, and placing mallet, chisel trowel his hand, till, 
rendered confident the solid knowledge which experience only can 
bestow, was qualified insist performance workman- 
ship, and judge merit the lower well the higher depart- 
ments profession which kind degree practical knowledge 
superfluous. For this reason ever congratulate myself upon 
which compelled begin working with own 
hands, and thus acquire early experience the habits and feelings 
workmen; being equally important the Civil Engineer, 
Naval Military Commanders, have passed through all the grades 
their profession.” 


doubt true that many men have gained prominence their 
profession individual effort—practicing and studying the same 
time, with view acquiring full knowledge all necessary 
scientific principles. Students are required spend certain time 
acquiring technical knowledge, but must not then think they are 


engineers the broad meaning the term, capable constructing 
and being responsible for engineering work, that false idea. 
one can doubt that the addition the natural sciences the 
old-time arts course has greatly enriched it, and the sciences are now 
undoubtedly the most important part liberal education; but there 
another side, which cannot ignore, and that is, that after all, the 
great object good education not much the accumulation 
knowledge the development mental power the individual. 

The tendency toward scientific and practical education new 
thing. Men have come see that the first mental training can made 
more effective solving physical problems than studying the dead 
languages, because much true value can obtained the study 
Nature the study man’s conception Nature. First knowl- 
edge more satisfactory the best minds. 

The profession has become diversified that after having secured 
good fundamental training would worth serious consideration 
take single branch engineering practice, can hardly 
expected that the civil engineer will become proficient every branch. 
would better able give his best endeavors attaining the 
highest proficiency some particular line, and, the same time, 
grasp understand general way the subjects which may relate 
the several kinds works, the whole subject broad that 
would vain attempt understand them all all their details. 

and encouraged, but attain the highest standard one branch 
more commendable than attempt reach special eminence all, 
the student will apt find himself oppressed with weight which 
not capable sustaining, and this will very likely result 
utter failure. 

The professional man should not make the mistake thinking that 
can reach the top unconcerned and idle manner, believing 
that some easy process will reach and hold it. The structure 


which stands must constructed piece and parcel, 


member thoroughly tested gradual and difficult process; must 
experience all the difficulties, trials, and troubles met the way, 
order support and sustain him the higher elevation which 
aspires. such the doors success are open. Work seeks the 
best hands, naturally water runs down hill, but seldom seeks one 
whose only recommendation that needs it. not willing 
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slowly through the maturing process time, through patient 
work, steady application step step preparing himself for the 
work ahead, which has made men prominent and efficient their 
profession, then, alas, the result doubtful. like the student who 
prepares his education for advancement. goes from grade 
grade until master the science which has build, 
taking upward step until the last has been tested and found not 
wanting any characteristic which will sustain him and serve him 
build for the future. 

New problems are all the time arising. The tremendous growth 
our complex industrialism means the facing new conditions, that 
may overcome new difficulties and enjoy new benefits. Therefore, 
there only work face, and should met with spirit char- 
the creator science, and thereby much may accom- 
plished. 

There success without hard and earnest labor. Never 
balk few obstacles, but hang with all your might; this, the 
end, will give success. true that many experiments will have 
made, but there can doubt ultimate success our aim 
determination succeed and not become discouraged. 

look back, even over short time, how often have said 
ourselves, after completing some important structure, “This should 
last for many years—we have reached the limit;” but within com- 
paratively brief period have not seen that structure replaced 
another, larger and more expensive, which has been demanded the 
growth business? have not stopped building, nor have come 
the time when have built sufficiently for the future, and never 
will, long the richness this country undeveloped and its 
physical and financial growth continues. stop this great advance- 
ment, which the people continue make, would death. Then, does 
look though there was not future for the engineer who has 
integrity and perseverance, and must the practical founda- 
tion basis for all which are build, order accomplish 
higher and nobler position society 

The work the engineer the foundation which rests the 
growth this great Republic, not only physically but financially. 
one the prime factors, and could not any possibility 
dispensed with. are not organization which threatens pull 
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down and wreck destroy what have built, but educational 
organization, and hope get the necessary recognition our rights 


through education. doubt the engineer has often had his line 


procedure curtailed some power having authority suspend dis- 
charge will, the pleasure some controlling power, ignorant, 
and with understanding the conditions the difficulties the 
engineer may have meet, and without the least knowledge engi- 
neering subjects. 

Civil engineering ages old, but has always shown 
progression, possibly not more substantial work, but certainly 
the facilities provided machinery its work. its beginning, 
will not undertake say, but will only refer back those 
which may have knowledge, and ask the great work done not 
credit the ability this profession? But what the 
future be? Does depend those who are coming into this Society 
—educated, experienced—to show the world that they can and will 
continue build and improve the financial and social conditions? 
For determination must wait time. 

the engineer being benefited his connection with this Society 
has been said that the Society becoming less democratic and 
more conventional, or, other words, not taking sufficient interest 
in, having proper regard for, its members, and, therefore, they are 
without the opportunities advantages which they might gain 
local societies. This Society has grown such extent that contact 
personally with all its members not possible, but the 
devotion and brotherly love its members are just great ever. 
The information the different papers the most prominent engi- 
neers the country, presented and distributed, the greatest 
importance the members the Society. the Society grows, this 
information increases, and the papers are more numerous and contain 
information and knowledge which cannot obtained except through 
the parent society. not, why are many engineers anxious 
themselves with this Society? They know gives them 


prestige the world over, and sets standard which has been passed upon’ 


and approved the highest Our Constitution 
requires that standard higher than that any the local 
societies. 
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The Society has not only grown numbers, the increase within 
the last ten years being 85%, but has increased influence the 
estimation the public and the world large; our members are 
looked the leaders the Engineering Profession. Then, who 
can say that it, engineering society, has depreciated, gone back, 
fallen off one iota from its former standing? the contrary, 
has grown steadily stronger and stronger. Its members have become 
such strength, the material and financial upbuilding the 
Government, that they are indispensable. 

Therefore, must not permit ourselves forget the obligation 
owe the founders this Society, the men who gave their time 
and talent creating organization which has proved 
untold benefit the Engineering Profession. How, then, are 
repay them, not giving the Society our support and assistance, 
promoting good fellowship among its members, encouraging its officers, 
and giving helping hand the future engineer who comes into the 
Society, passes through the different grades experience, and 
seeking information? Let all something the interest the 
Society, and thereby broaden its influence and add its high standards 
proficiency. 

certainly cannot help creating dissensions among the mem- 
bers, becoming dissatisfied with the earnest labors those whom 
select bear its responsibilities, getting the idea that are 
connected with this Society wholly for what can get out it. 
matter how much give, can never repay the Society for the 
benefits have received. 

The engineer has designed and built many monument which will 
endure for ages testimonial his proficiency and skill. need 
not back many years find members who have won the highest 
engineering distinction and whose names are ineffaceably engraved 
the enduring pages history. know who they are and what they 
have accomplished. Even before this Society was organized, find 
the names engineers who_ achieved everlasting remembrance through 
their exceptional ability. Therefore, would say engineers, but 
more particularly the younger members the profession, that 
there future for them which, taken advantage of, will ensure 
the highest honors possible obtained. 
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him who the prime life and the possession health, 
strength, and knowledge the arts and sciences, much may accom- 
plished. Therefore, never give up. Think, work and suffer, that 
this life you may gain something which will place your name upon the 
highest pinnacle fame. 

our members have been engaged the late war, and their 
work, the construction yards, docks, and the recon- 
struction and building bridges, roads and equipment, both this 
country and the other side the Atlantic, thus making possible 
take care millions troops, was the most important factor 
bringing the war successful termination. All this has been 
done such short time bring out comment and praise from the 
whole world. Why should not the engineer have his full due and credit 
for the ability has shown, not only eritical moments during the 
war, but the accomplishment things other 

are living age which possess all the information 
what has been done for years, all which ought 
profit by. The conditions change, the opportunities grow greater. 
This world growing its necessities almost beyond the imagination 
the present generation. The country being developed that 
every State the Union increasing wealth and prosperity. 
Greater facilities are needed accommodate its growth. And yet some 
say there future! 

The work other engineering societies organizations should 
also mentioned. They have all done their part building and 
developing the great industries the world. All are working toward 
the same purpose, creating, building, and improving the facilities 
which the prosperity the country depends. This illustrated 
the establishment Engineering Council, composed present 
representatives the American Society Civil Engineers, the Amer- 
ican Institute Mining and Metallurgical Engineers, the American 
Society Mechanical Engineers, the American Institute Elec- 
trical Engineers, and the American Society for Testing Materials, for 
the purpose giving more strength the profession and obtaining 
greater recognition for the engineering arts and sciences. 

Why should not farther, and even take our position 
Governmental the political cloud that casts shadow 
over us, that our practical ability does not get the proper recogni- 
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tion Government affairs; our modest, indifferent way 
being satisfied with our present condition? should rise the 
occasion, demand our rights, and proper recognition the people 
generally, with the idea that are not only advance the engineering 
arts and sciences but fill the positions under this general Govern- 
ment which require the knowledge how govern, each according 
his ability. 

The Armistice having been signed, incumbent us, founders 
prosperity, with the sciences and the arts, become one the 
greatest upbuilding factors the future, help reconstruct that 
which has been torn down and destroyed the ravages war, and 
promote new ideas for the world’s future prosperity: 

Emerging from the greatest war the world has ever known, not only 
the number men engaged and the use the most deadly weapons, 
but the destruction property, what does this mean for the future? 
The employment many engineers reconstruct, and rebuild 
improved form. 

the future the names many you engineers will enrolled 
among those who have attained high public standing through great 
Many our profession have thought, done, and suf- 
fered much former days. Childhood may seem almost 
immeasurable distance the past, but something that. have accom- 
plished account its overpowering vastness seems near. like 
beacon light, far away but seemingly near. 

said, “The schoolhouse the world—human experience— 


however expensive, has something teach.” Shall learn our lesson 
readily 
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CONTRACTS—A COMPARISON “COST PLUS” 
WITH OTHER FORMS 


PRESENTED SEPTEMBER 1919. 


This paper presented order bring the attention 
the members the Society the experience with the “cost plus” form 
contract Government construction work during the past two 
years, and obtain from them expression opinion the 
advisability more general use this form contract. 


The paper does not pretend present any exhaustive arguments, 
either for against any form; intended simply form basis 
for discussion, with the hope that, result such discussion, some 
action may taken that will advantage future construction 

The more less self-evident objections the lump-sum and 
item forms contracts are mentioned, and some the advantages 


which can obtained from the use the “cost plus” form are also 
stated. 


The use during the past two years the “cost plus” form con- 
tract very large and complicated construction work seems the 


papers are issued before the date set for presentation and discus- 
Correspondence invited from those who cannot present the meeting, 
and may sent mail the Secretary. Discussion, either oral written, will 
published subsequent number Proceedings, and, when finally closed, the 
papers, with discussion full, will published Transactions. 
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writer render the time opportune for general discussion the 
advantages and disadvantages this type contract. 

order bring the matter before the Society, the following 
résumé some the more less self-evident faults and virtues 
the usual contract forms are presented, not with the idea informing 
the members the Society, but establish basis for discussion. 

The usual methods paying for work are lump-sum, item 
charges, and cost plus percentage. Under the first two methods, 
the contractor takes the engineers’ architects’ specifications and 
estimates the quantities, possibly checks the latter his own com- 
putation, guesses the interpretation which will placed the 
owner’s representatives the terms the specifications and, from 
his knowledge cost materials and cost labor, makes bid. 

lump-sum contract the preliminary estimate quantities 
final, are also the original plans foundations, details, Any 
changes must matter settlement between the owner and the con- 
tractor. The latter takes all the gamble, and conditions quantities 
turn out more favorably than was anticipated, wins; otherwise, 
loses, tempted decrease the cost himself some method 
which generally means poorer grade work than that contemplated 
the specifications. conditions turn out much worse than antici- 
pated the contractor, may forfeit whatever bond put and 
leave the owner and bondsman settle. The owner very often desires 
change the plans the work progresses, either cheapen the job 
add new features improvements, and there basis 
the contract for payment the contractor for such changes, new 
bargain must made. Generally, almost impossible let addi- 
tional work new contractor, the owner the mercy the 
original one and must submit whatever terms offers forego 
the The lump-sum contract has all the seeds misunder- 
standings, disputes, lawsuits, and poor work, and not even the benefit 
‘of pre-knowledge ultimate cost, there almost invariably 
long list “extras.” 

“item” contracts, the award made the sum the products 
the units each item multiplied the bid per unit. most 
engineering work, the preliminary estimate unit quantities 
necessarily approximate—often the owner unwilling account 
eost unable for various reasons make the investigations which 
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would afford basis for exact determination. This especially 
true sub-surface structures, but quantities even superstructures 
cannot always accurately computed advance. This one the 
great sources disappointment the owner the ultimate cost 
work let under this form contract—of gambling the part the 
contractor and loss unfair cost both. 

The contractor and the owner may disagree the interpretation 
the data for the estimate—the contractor backs his judgment bid- 
ding low items which thinks are over-estimated and high those 
which are under-estimated. His total bid lower than would 
willing take the work for the preliminary estimate quantities 
was known show also the final estimate, but allows fair better 
profit the final estimate approximates that made himself. 
other words, the owner thinks letting the work cost one sum, 
and the contractor expects receive another and larger sum. Badly 
unbalanced bids are often thrown out, but skillful bidder does not 
make his unbalancing raw justify this action. This kind 
bidding not, per se, unfair dishonest, and the ability thus bid 


safely may truly part the contractor’s equipment, but results 
disappointment the owner when finds his final estimate largely 
excess that anticipated. If, the other hand, such bidding 
merely wild guess due optimism the part the contractor, 
gamble pure and simple which, unsuccessful, results loss 
himself and often the owner. 


Item bids require basis set definitions. Some items are 
self-evident that confusion can possibly arise the meaning 
the definition; others shade into other items, and define 
the line demarcation. Other items are described containing 
certain materials certain proportions, and any variation from these 
proportions constitutes new item, more less expensive. Another 
item described being certain stock material machine, and any 
variation ordered permitted raises the question cost the con- 
tractor. The possibility and even probability argument and vari- 
ation cost, due varied reading definitions changes details 
items, could elaborated almost indefinitely, but enough has been 
said illustrate how fruitful bills for extra cost this part the 
specification can be. 
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The “item” contract better than the lump-sum that changes 
plan, due the development the work the meeting unforeseen 
conditions and variations unit quantities, can adjusted under the 
terms the original contract, the items included that contract 
can reasonably construed apply the new conditions; but 
still limited the items which can construed and which both 
the contractor and owner are willing admit are fair cost under 
these new conditions. 

Applying both these forms are several factors which are taken 
into their bids all successful contractors and for which 
all owners indirectly. Some these are the clauses removing 
responsibility from the owner for the accuracy the preliminary data; 
for errors laying out work; for refusing accept the action the 
owner’s inspectors the time actual construction and retaining 
the right rejection the final inspection; making the owner’s engi- 
neer the final interpreter his own specification and allowing him 


supplement his drawings and specification any way, order make 


the meaning conform this interpretation. The contractor has 
take the gamble that the original data are reasonably accurate, that 
the work laying out will carefully done, else maintain 
engineering organization check the work—for which duplicate organ- 
ization the owner will pay—that the engineers will just, and that 
the original engineer will remain charge throughout the life the 
work. 

Many specifications require tests material which, rigidly en- 
forced, would often great delay and expense the contractor 
the carrying large stock, entailing interest charges, storage space, 
rehandling, and other expenses. The contractor usually expects that 
the purchase material from well-known manufacturers certificates 
from them will avoid the enforcement these clauses, but wise, 
considers the possibility that they may on, and bids 
accordingly. 

short, the tendency the entire specifications remove 
responsibility from the owner and his representatives and place 
the also, all the gamble weather, foundations, changes 


labor and material market, and every other unknown unknowable 
factor carefully unloaded him. 
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The contractor accepts all this, but the owner pays. The individual 
owner may save money, because the gamble went against the con- 
tractor his job, but his neighbor loses, because the long run 
contractor must make money live. The owner may lose con- 
tractor being too getting job partly done and then being 
unable finish account high costs; re-advertising, re-letting, 
and delays follow, else the bondsmen finish the work loss 
themselves, which loss passed other owners. 

contractor makes unexpectedly large profit, however, 
Job does not reduce his bid Job consequence, that 
only the losses that are passed other owners and never the 
gains. 

“cost plus” contracts, the owner accepts all risks, all costs, and 
receives the benefit all favorable conditions; each job carries its own 
load only, without the addition losses other jobs and without 
the percentage added the contractor offset possibly unfavorable 
conditions, ambiguous specifications, captious 

The specifications and plans may general specific the 
owner desires; changes can made, difficulties met, and advantage 
taken the owner-of special machines, material, and methods. 

The contractor furnishes the plant, organization, and expert knowl- 
edge construction and buying; the owner supervises the work and 
pays the bills. 

the case “cost plus” contracts, the contract and not the 
specifications the crux the matter from both the owner’s and 
contractor’s viewpoint, but the writing the contract more simple 
than the writing the specifications. necessary first, define 
what expenses are borne the contractor, not part any one 
job. These may head office expenses, salaries chief officers whose 
time part the job, traveling expenses, except 
agreed on, the contractor’s auditors, timekeepers, material checkers. 
Second, define what expenses are borne the owner and are 
form the basis for the fee. Such expenses would include the cost 
materials purchased through the contractor, the cost labor all 
grades, and the cost rental plant. Third, define what expenses 
are borne the owner, but which are not included 
the fee the contractor. These might engineering 
services, inspection, owner’s timekeepers and auditors, and the cost 
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specified material which the owner elects purchase and deliver 
the contractor. 

The approval the owner would required for all purchases 
material both the necessity for the purchase and the price paid. 
The owner may reserve the right enter the market with the con- 
tractor, purchase any material he-can buy cheaper than the contractor, 
and deduct such cost from the total cost the work for fee calcula- 
tion. The owner would have control the number, grade, and wages 
all classes labor, and, course, would pay all insurance charges. 

The sliding percentage with maximum fee, used Government 
work, could applied any contract, large small. 

Contracts could let the basis fee demanded, both percentage 
and maximum, the size, adaptability, and condition the 
controlled the bidder, and his experience, reputation, and the 
size and character his organization. 

true that the interest the owner keep down the cost, and 
that the contractor receive large fee, would clash, but that 
controlled the sliding percentage which*can arranged give 
actually larger fee for smaller total cost, and the maximum fee 
which based the owner’s estimate total cost. 

Capable, honest, efficient contractors would fare well under this 
form contract; the opposite kind would soon find impossible 
secure work. Engineers the two would meet the same fate 
the corresponding contractors. The engineer would longer 
supposed act arbiter when paid one the parties 
the contract supervise the work the other and secure work con- 
forming specifications and plans which himself has drawn. The 
engineer always biased, and matter how hard tries fair 
how cordial the relation between himself and the contractor, case 
argument, the latter bears the burden the proof. For this state 
affairs the owner pays, and the successful contractor one who has 
added enough his bid, one way another, make for the 
losses suffers due, not the work itself, but the specifications. 
The writer believes that given the same men owner, engineer, and 
contractor, cheaper and better job can secured the owner, and, 
the long run, more profitable business the contractor the “cost 
plus” contract than either the lump-sum item The owner 
will not confronted bills for extras, vexatious claims for adjust- 
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ments due different interpretation the specifications, lawsuits 
with their attendant cost, and the perpetual chance that, spite 


inspection, poor work will done the contractor order secure 


profit underbid item. “The contractor will sure 
reasonable return his investment plant, will not have pay 
for special plant use him only that one job, carry the 
burden the gamble unknown unknowable factors. 

The gamble belongs the owner who gains loses the loca- 
tion the site, the season the year which the work done, the 
state the market for men, materials, and money, and circumstances 
other than strictly construction work, which affect the cost the 
structure; and when contractors are relieved this gamble, they can 
bid closer, they can put their energy and knowledge into efforts 
turn out good work, and not constantly the watch cheapen 
the work for their own benefit—maybe salvation—and the owner’s harm. 

will for the owner and his engineer say where cheapen, 
when spend, pay extra prices, they wish, speed work, 
secure quick delivery. The job the owner’s; should handle and 
take the profits and the losses. 

There can be, course, great dishonesty under “cost plus” con- 
tracts, but, this occurs, the owner’s fault lax supervision 
his own forces from incompetent dishonest engineers. 

the wisdom substituting “cost plus” contracts for the other forms. 
the present time, municipal work usually required law let 
the lowest bidder, and any violation the custom, even when the 
law permits, affords basis for accusations graft the part the 
officials responsible, matter how self-evident the lack ability 
the low bidder may be. 

“cost plus” contracts can wisely substituted for the other 
forms, the writer conceives timely occasion endeavor 
have the laws amended that municipalities well individuals can 
take advantage it, and also draft standard form contract 
sufficiently elastic adaptable all usual work, that the possible 
disadvantage may reduced minimum and that dishonest officials 
may prevented from discrediting method which, the hands 


honest men, can certainly produce economical, rapid, and good con- 
struction. 
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WATER-SHEDS AND 
CHANNELS, AND ANALYSIS STREAM ACTION 
SOUTHERN CALIFORNIA RIVERS, WITH 
REFERENCE THE PROBLEMS 
FLOOD CONTROL 


Synopsis 

Although the forces which have brought about destruction 
flood flow, and, consequence, the necessity for flood control 
Southern California, are the same the Eastern and Northern 
States, they operate this country under widely different conditions, 
with the result that their effect intensified. 

The chief physiographic features Southern California are the 
result block-faulting, the mountains being raised blocks and the 
valleys sunken blocks. During the process deformation, materials 
were eroded from the mountain ranges and transported water into 
the depressions sunken valleys, producing valley fill made 
gravels, sands, and clay. Apparently, glacial action has occurred 
Southern California. 

The valleys present basins enormous dimensions, embrac- 
ing areas 100 sq. miles, and more than 1000 ft., and 


This paper was presented before the Southern California Association Mem- 
bers the American Society Civil Engineers, its meeting March 12th, 1919. 


this paper invited, and may sent mail the Sec- 
retary. All discussion will published subsequent number Proceedings, and, 


finally closed, the paper, with discussion full, will published 
actions. 
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they are the logical storage reservoirs for the flood waters. The 
velocity percolation ground-water exceedingly low, ranging 
from mile miles per annum, the water remaining fresh and 
potable for indefinite periods. There are some surface storage reservoir 
sites the San Jacinto block and the San Bernardino block, but 
none any consequence the San Gabriel Range. 

Southern California, 75% the precipitation the 
months December March, inclusive, and limits flood discharge 
those months. summer the river channels are essentially dry. 
Flood flow, therefore, may begin act dry river bed, which, sub- 
sequently, becomes saturated and finally exposed protracted re- 
ceding stream flow until dries up. 

The short courses the rivers from their source, and more particu- 
larly from the mouth their canyons the sea, traversing alluvial 
formation steep grades, produce below the mouth the canyons 
rapid succession alluvial and erosional stream activities superim- 
posed upon the general phenomenon valley construction. The effect 
alternation stretches where the stream inundates the adjoining 
country, with sections where deep cut and undermines the 
banks. 

The most important law affecting stream flow natural channel 
crossing alluvial deposits which readily succumb erosion, expressed 
follows: The stream has tendency charge itself with burden 
which exact proportion the power the water carry. With 


constant discharge this power capacity carry burden varies 


average with the fourth power the mean velocity (Gilbert), 
with the fifth power the bed velocity (Deacon). 

The profile stream shows gradually flattening gradient from 
the source the sea. (See Fig. 1.) 

Every one the larger streams shows the following characteristic 
sections: First, mountain section extending from the source the 
stream the mouth its canyon. has the steepest grades and 
highest velocities, and the original source all débris. There are 
agricultural other improvements any consequence the 
mountains, and there damage from flood flow. 

Second, débris cone, defined extending from the mouth 
the canyon far down stream action alluvial. (See 
Fig. 2.) Erosional activity and the transportation detrital matter 
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the mountains being the cause, the formation the débris 
cone the effect. gThe cone fan-shaped area which the 
river deposits the larger portion its débris traction, and only 
little that suspension. The stream course along lines 
steepest gradient, issuing from the mouth the canyon. The danger 
lies shifting the mouth the canyon, causing the stream 
pursue entirely new course. The cone offers the most favorable 
opportunity for the absorption flood water. The muddy water, 
during peaks, prevents seepage, and present methods artificial 
spreading have not succeeded reducing the peak flow. 

For the San Gabriel River cone has been proposed deepen the 
existing channel and construct embankments the excavated materials, 
leaving wide berms. This channel maintained dredging 
whenever necessary. 

Third, valley section extending from the foot the débris cone 
the head the delta, with channel alternately under erosional 
and alluvial stream action. The effect erosion channel during 
the peak flow scouring the bottom, and during receding flood 
undermining banks, causing the liberation large quantities 
débris and their movement down stream. (See Fig. 3.) The dam- 
age caused the undermining the banks. Under alluvial action 
the stream runs shallow channel, depositing portion its sedi- 
ments both traction and suspension, and inundating the adjoining 
country. (See Figs. and 6.) Present methods improvement are 
bank protection erosional channels, and levee construction alluvial 
ones, attempt being made check erosion the channel floor. 

Fourth, delta extending from the last erosional channel the 
valley section tide-water. (See Fig. 7.) This typical deposit 
cone, the stream shifting more frequently than débris cone. Dam- 
age caused inundation. Coming the sea beach there 
pronounced littoral which tends deflect estuaries south- 
eastward. (See Fig. 8.) the larger streams the tidal sloughs and 
lagoons their mouths furnish tidal prisms sufficient magnitude 
keep their estuaries open the year round. With the smaller streams 
ocean breaker action closes the estuaries between flood seasons. The 
methods protection contemplated for the Rio Hondo-Los Angeles 
River are: Levee construction along the course deepest gradient, 
and rock jetties stabilize the 
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The magnitude the flood flow the trouble; but the 
absence suitable storage sites may impossible, many in- 
stances, reduce either the peak the average flood flow. The local 
problem resolves itself into one preventing both erosion and move- 
ment detrital matter. 


Theoretically speaking, effective control floods implies the follow- 
ing ten requirements: 


That the stream arrive the mouth the canyon free from 
débris traction. 

That the stream arrive the mouth the canyon delivered 
large percentage its sediments suspension. 

That prevented from resuming erosional action its way 
down the cone. 

That means provided induce the absorption the débris 
cone the largest possible portion the flood flow, particu- 
larly the peak load. 

That erosional stream action eliminated the valley section 
fixing the channel floor and protecting the banks. 

That inundation areas the valley section defined and con- 
trolled. 

That the stream arrive the delta delivered the major 
portion its débris, both traction and suspension. 

That inundation areas the delta defined and controlled. 

the estuary made secure against closure through ocean 
wave current action. 

10. each case exceptional well small flood discharge must 
taken into consideration, and particularly the cumulative 
effect exclusively moderate small flood flow over series 
years. 


GENERAL 


The characteristic physical features Southern California are 
coast line running roughly southeast direction and series 
mountain ranges running parallel the coast line, separated valleys 
made alluvial fill from these mountains. 

The great variation climatic conditions. produced these 
mountain ranges, roughly speaking, divides Southern California into 
three zones, which the problems flood control take different 
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aspects. The first zone comprises Ventura, Los Angeles, San Bernar- 
dino, Riverside, and Orange Counties (with the exception their 
areas). The ranges attain elevations 10800 ft., and there 
characteristic seasonal rainfall the valleys, roughly estimated 
in. The second zone embraces San Diego County, exclusive 
its desert area, with mountain ranges rising 500 ft., and typical 
valley rainfall about in. The third zone includes the desert 
territory the Mohave, Coachella, and Imperial Valleys. 

-Since the question flood control more acute the northern 
part Southern California, this paper will confined chiefly the 
first these zones, and only touch the others; however, should not 
understood that there are flood-control problems San Diego 
‘County, nor parts the desert. 


The chief physical features Southern California are the result 
block-faulting. (See Plate VIII.) Generally speaking, the crustal 
movements which ultimately produced the present aspect the country, 
raised the mountains, and simultaneously therewith the valleys between 
the mountain ranges sank. While this process was going on, materials 
were eroded from the mountain ranges and transported into these de- 
pressions, producing the valley fill appears to-day, that the 
valleys and the coastal plain are not valleys erosion but construc- 
tion. the end the Mesozoic period this part the Pacific Coast 
was characterized mountain ranges consisting metamorphosed 
sediments, such schists and gneisses, with intrusions granite. 
During the Tertiary period, destructive erosion reduced these ranges 
very material extent, producing land unstratified deposits 
alluvial materials, such boulders, gravel, sand, and clay, and the 
ocean roughly stratified beds conglomerates and more thinly strati- 
fied beds fine sediments and clay materials, which later gave rise 
the formation sandstones and shales. 

the end the Tertiary period the country was one compara- 
tively low relief. The elevation the coast, compared with its 
present elevation, was least ft. lower, and the sea beat against 
the San Gabriel Mountains Sierra Madre Range. 

the end the Tertiary period and the beginning the Quar- 
ternary period, the coast was raised not less than 700 ft. higher 
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than present, followed gradual subsidence its present 

The mountain ranges rise nearly 11000 ft., while the valleys, 
general, slope from elevation 1000 ft. more less down tide- 
water. The valleys present series sunken basins reservoirs 
which, some instances, are practically completely surrounded 
impervious formation, while others they are open toward tide- 
water. Many these basins are depth 1000 ft. more, and 
cover large areas. The San Bernardino River basin, for example, has 
area more than 100 sq. miles and depth exceeding ft., bed- 
rock being unknown depth. The basins, therefore, have enormous 
water storage capacities and become the natural recipients their 
porous formation large volumes the rainfall running off the steep 
mountain slopes. Nature has thus provided storage for the flood waters 
magnitude compared with which the contents the few artificial 
reservoir sites sink into utter insignificance. 

the northern counties Southern California the porous beds 
these valleys depths 1000 ft. more, fact, many 
them bed-rock has not yet been reached. This applies the San 
Gabriel, the San Bernardino, the Pomona and the San Fernando Val- 
leys. San Diego County different condition prevails. There 
the valley fills are much shallower, reaching from 100 ft., and 
hence their storage capacity quite limited. 

previously stated, block-faulting has been the chief agency 
forming the present physiographic features. The most noted fault line 
that the San Andreas, which runs from Coachella Valley San 
Bernardino Valley, and along the southern escarpment the San 
Bernardino block northwest, along the northern margin the San 
Gabriel block, toward the Tehachapi. (See Plate VIII.) 

The San Bernardino block tilted the north, toward the desert, 
its steepest escarpment being the south, just north the City San 
Bernardino. The top this block comparatively level, with numer- 
ous valleys and flats, and quite number good reservoir sites. Geolo- 
gists tell that these valleys are the remnant the old topography, 
existed during the Tertiary period before the uplift. 

The San Jacinto block tilted the west. Its steep escarpment 
the east, toward Coachella Desert, while the west the slope 
less abrupt. The eastern escarpment has drop much 10300 
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ft. distance miles, while the west slopes from San 
Jacinto peak (Elevation 10800) the City San Jacinto, about 
9000 ft. miles. This block also shows remnants the 
topography and has some reservoir sites. said that Perris Val- 
ley the west it, with its cupola-shaped granite buttes, typical 
the Tertiary topography which has undergone but little change. 

The San Gabriel Mountains are assumed older than the San 
Bernardino Mountains, and have been longer subjected erosion, 
with the result that the flats have practically disappeared, and there 
are reservoir sites any consequence. 

The main ranges consist eruptive rocks, such granite and 
diorites, and metamorphosed rocks, such schists and gneisses, while 
the outlying lower ranges are mostly sedimentary. The latter also 
the case with the Santa Monica and Ventura Mountains, 

Generally speaking, the rocks are much shattered, and only the older 
granites, find them Perris Valley, and the Jurupa 
Mountains near Riverside, are suitable for quarrying. 

The fact that the mountain ranges run series, and parallel the 
coast, and the manner which the outlying ranges were uplifted, has 
brought about phenomenon peculiar Southern California, that 
the rivers have cut numerous gaps the outlying mountain ranges, 
producing “narrows” which are characteristic all the larger streams, 
and are seen the narrows the Los Angeles River Elysian 
Park; the San Gabriel River Whittier; the Santa Ana River 


at. Colton; and the Los Angeles and San Gabriel Rivers combined 
Dominguez. 


PHYSIOGRAPHY. 


There are two factors that put Los Angeles flood-control problems 
into class their own. 

The first meteorological origin, that 75% the seasonal 
rainfall oceurs during the months December March, inclusive, 
resulting wet and dry season. Floods occur only during the 
winter months, while summer the stream beds are practically dry. 

Most the smaller rivers are dry below the upper portion their 
débris cones; except during storms. with the largest rivers, 
the ordinary flow insignificant compared with the flood flow peak 
load. The action the stream is, therefore, the beginning the 


| 
4 


first storm, practically dry channel, and this action widely 
from that -which occurs after the bed becomes saturated. 
Again, result the semi-tropical rains the steep mountain 
slopes, storm run-off extremely “flashy”, and may happen that 
flood channel that has been dry for six months may filled overflow 
within few days. Finally, there the process the slow drying 
the stream. receding flow almost invariably alluvial its 
action the bottom its channel, but may under-cutting its 
banks, causing saturated banks cave, that the condition the 
channel the end the rainy season often quite different from 
that during the flood. 

The second factor the short distance from the mountain peaks 
the ocean. The air line from San Antonio peak, the source the 
East Fork the San Gabriel River, with elevation 080 ft., 
the ocean miles, and the air line from the extreme water-shed 
the Santa Ana River, with maximum elevation 630 ft., the 
ocean miles. The length the San Gabriel channel from the 
foot the San Gabriel Mountains the ocean, only abqut miles, 
with drop 750 average ft. per mile. The stream 
profiles show the well-known curve gradually flattening out 
down stream. (See Fig. 1.) The short run, particularly from the 
foot the mountains the ocean, has produced the stream chan- 
nels succession sections which erosional and alluvial action 
alternate. 

Since the very nature things that the remedies 
applied section where stream action erosional, must widely 
different from those where alluvial, becomes fundamental that 
the natural flood channel studied, particularly regard the 
nature stream action. 

erosional stream flows more less rectangular channel 
favorable hydraulic properties, sometimes with well-developed berms. 
has tendency lengthen its course attacking its banks and 
producing meanders, thereby flattening its grade and tending 
establish equilibrium between its erosional power and the resistance 
erosion the stream bed. 

During flood two distinct erosional actions take place. First, 
there scour the bottom proportionate the volume flood flow, 
and the materials thus set are transported down stream. 
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the flood recedes, the bottom gradually rises again, and unless dis- 
charge drops off very suddenly, the bottom will restored the 
shape and elevation had before the flood.* 

The second phenomenon the ‘undermining the banks, par- 
ticularly along the outer banks curves, and this results meander- 
ing course. time full channel the banks become saturated. With 
recession the flood the external water pressure withdrawn, and 
the banks cave, not only along bends, but also along straight sections. 
The falling earth washed away and the damage done along banks 
increases with protracted receding flood. 


The most important factor stream flow the relation sedi- 
ment cross-section and slope. stream running through allu- 
vial valley has tendency charge itself with burden sedi- 
ment, which seeks remain exact proportion the power the 
water carry it. is, therefore, not enough clarify stream, but 
steps must taken prevent from acquiring new burden. 

The scouring capacity river supposed vary with the 
square root the velocity; but also very largely dependent 
the depth the flow. This due the increased weight. Shallow 
streams, rule, not produce whirlpools and boils, while depth 
favors their formation. 

Gilbert states that when the discharge constant that velocity 
changes with slope, then the capacity carry burden varies 
average with the fourth power velocity, using the mean velocity 
instead the bed velocity (near the bottom and which cannot 
accurately measured). 

Considering Gilbert’s law, becomes once evident that even 
small change must immediately affect the volume 
carried considerable degree, and produce either scouring 
deposit. 

The velocity itself primarily dependent the slope the valley, 
and also the shape the channel. varies proportion the 
square root both the slope and the hydraulic radius. Width 
factor, broad channel carrying more débris than narrow one, 
but velocities and carrying capacity also increase with increasing depth. 

Professional Paper No. 86, Geological Survey. 
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then stream that carrying its maximum burden changes its 
velocity, owing change any the numerous factors which 
the latter depends, there must corresponding change the com- 
bination all these factors, and, turn, change the volume 
burden carried. 

important factor found the horizontal alignment 
channel, the carrying capacity being affected turns and their curva- 
ture. The convex side the stream suffers erosion, while the con- 
cave side, rule, shows the formation bank. 

Tributaries produce steeper slope after the point confluence. 
affluent brings quantity material which the main stream, 
having its own burden carry, cannot entirely absorb under the same 
grade. result, deposits may occur below the point junction, 
until the river-bed raised and the velocity increased such 
extent take care all sediment. Upon last analysis found 
that the ruling element that the slope. 

Careful study the old river channels will often disclose the 
very important fact that, almost every one the differing sections, 
stretches may found where the river state equilibrium, 
neither attacking banks, overflowing, nor depositing, and scouring its 
bottom only during extreme high floods. Particular attention should 
paid such portions the river-bed, and all its properties ascer- 
tained, such geological formation, character the banks, slope 
banks, their vegetation, grade the river-bed, its cross-section, hori- 
zontal alignment, and the character the débris. the writer’s 
opinion, these properties must form the basis for the solution the 
problem hand. Nature often will indicate what type channel 
will best serve the purpose. 

the discussion which follows reference made way 
example the San Gabriel River being characteristic ngrmal 
stream, and one the most important Southern California. 
has water-shed above the mouth its canyon 222 sq. miles, and 
flood peak exceeding 30000 sec-ft. 


Every one the larger rivers exhibits least the following char- 
acteristics: 


mountain section, which stream action erosional, this 
section being defined extending from the source the stream 
the mouth the canyon. 
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débris cone, extending from the mouth the canyon far 
river action alluvial. 

valley section, beginning the foot the débris cone, 
where river action becomes erosional. This district, far the 
tidal rivers are concerned, may defined extending the delta, 
while with intercepting streams would reach the point junc- 
tion with the main stream. action the valley section, 
rule, starts with erosion. few miles below, may turn into allu- 
vial action, then back erosional, and again alluvial. The alterna- 
tion apparently more frequent the smaller than the larger 
streams. 


delta section, which the last alluvial sector, and terminates 
tide-water. 


CHARACTERISTICS INDIVIDUAL SECTIONS. 

The Mountain mountain ranges Southern Cali- 
fornia rise from 1000 10000 ft. above sea level. The foot-hill 
region along the line where canyons debouch into the valleys, about 
elevation 1000 ft. far the greatest portion the moun- 
tainous area below Elevation 6000. far the San Gabriel, San 
Bernardino, and San Jacinto blocks are concerned, the formation 
granitic and metamorphic, including gneisses and schists. The out- 
lying hills are either shale old alluvial formation. exception 
this rule found the Santa Monica and Ventura Mountains, which 
are sedimentary. 

rule the mountains are covered either with dense brush 
timber. The lower timber line 5000 ft. Invariably, found 
that slopes dipping the north have better forest cover than those 
more directly exposed the rays the sun. shady slope shows 
thicker crust earth than sunny one. The absence brush cover 
exposes the slope washing, leaving often only thin crust earth 
overlying bed-rock. 

The grades the mountain sides are very steep, slopes 
ft. per mile being common; consequently, the stream beds the side 
which may called primary creeks, are equally steep. 
These primary streams generally flow bed-rock, often along fault 


lines, and narrow gorges. The action floods keeps 


gorges well scoured. believed that the quantity débris trans- 
ported individual primary canyons comparatively small. The 
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writer has, however, specific data offer support this opin- 
ion, and reliable information the subject much needed. 

The steep primary canyons, rule, discharge into collecting 
‘channel much flatter grade. Always short distance below the 
really the débris cone the primary channel. Since primary chan- 
nels, rule, follow rapid succession, found that the inter- 
cepting channel presents comparatively wide bed deposits 
large boulders, gravel, and sand along its entire length. 

order make this description more tangible, reference made 
the West Fork the San Gabriel River. This fork issues from 
San Gabriel peak, with elevation 6152 ft., primary creek for 
about miles, and drops elevation ft., where assumes 
the réle intercepting channel. 

The general course the West Fork easterly, intercepting 
numerous primary channels, and some minor intercepting channels 
from both the north and south sides. The length the intercept- 
ing channel about miles, and the drop 200 ft., to. the junction 
with the East Fork the San Gabriel River, elevation 1360 
ft. The primary tributaries intercepted the West Fork have 


average grade 2000 ft. the mile, while the intercepting channel 


itself averages 160 ft. the mile. From the junction the West 


and East Forks the mouth the canyon Azusa, the distance 
miles, and the drop about 600 ft. Although quite clear that 
the primary channels are under the constant action erosive forces, 
would appear that the secondary intercepting channel remains 
more less state equilibrium. During each flood, primary 
channels will bring certain quantities débris into the valley, and 
these, turn, are carried during the flood, with the result that, 
over period years, these intercepting channels remain about the 
same, showing neither permanent cutting nor alluvial action. This 
fact should remembered the discussion the check 
dams; because should the transportation the coarse débris from 
primary intercepting channel stopped, the stream, when 
reaching the latter, would have capacity load itself with new 
burden, and would begin erosion until flatter grade had been formed 
and new state equilibrium established. 
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Attention called another fact—the comparatively short length 
and low drop intercepting channel, compared with the sum 
the lengths and drops the primary channels which feed it. The 
difference particularly striking the drop, which may only one- 
twentieth that the primary channels. These facts should receive 
attention considering the feasibility constructing check dams over 
entire simply desired arrest the trans- 
portation débris, might done less expense the intercept- 
ing channel than its primary tributaries. 

The canyons, while all steep, not all have the characteristics 
highly erosional channels. filled with large deposits 
alluvial materials, particularly old alluvium, are frequent. These 
deposits are well consolidated, are covered with brush and timber, and 
apparently absorb large proportion the rainfall, even during 
periods heavy freshets. They invariably produce, comparatively 
speaking, prolific summer flow. Their stream beds indicate that 
flood discharge occurs moderate volume, as. compared with can- 
yons which may immediately adjoining, and which have all the 
markings wild storm channels. Apparently, these canyons, 
Nature has produced what man trying accomplish, and for 
this reason they should studied solving problems river 
improvement. 

Summarizing the characteristics the mountain section, may 
stated that has the steepest grades, the most rapid run-off, the 
highest velocities, and last, but not least, the original source 
all débris. 

the disintegration rocks and the formation débris cannot 
checked, there remains the prevention its transportation into 
the valley below. 

The Débris the mouth canyon, grades become 
flatter, and the coarser débris brought down from the mountain section 
deposited fan-shaped areas, commonly called débris cones, and 
here defined extending from the mouth the canyon far down 
stream action alluvial. Erosional action and the transportation 
the mountain section may defined, therefore, 
the “cause”, and the formation the débris cone the “effect.” 

The channel débris cone is, rule, pronounced cut, not 
always entirely straight, but not materially deviating from the line 
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steepest grade. slight shifting the apex, however, may cause 
the stream follow entirely new path, although still along line 
steepest gradient. fact that the San Gabriel River Azusa 
might find channel either side its present course. either case, 
would invade large area now high state cultivation. 

the very nature things, difficult, not impossible, 
maintain stream the débris cone permanently the same channel. 
Fig. compiled from data contained the Los Angeles County Flood 


Control Report January 2d, 1917, represents cross-section through 
the débris cone miles below Azusa. 


The cone covers roughly triangular area, with its apex the 
mouth the canyon Azusa elevation 750 ft., and with 
base about miles wide distance miles below Azusa. 
débris the apex varies from large boulders, weighing several tons, 
coarse gravels, while the base the largest boulders may average 
200 Ib. the base (Elevation 350), the river divides into two chan- 
nels, the Rio Hondo, flowing southwest, and the East San Gabriel, 
flowing present, far the largest portion flood finds 
its way into the Rio Hondo. 

the débris cone much seepage occurs into the underlying gravel 
beds, particularly during heavy storms. The percentage seepage in- 
creases the débris becomes smaller and more uniform size.. The 
writer’s experience has shown that aggregate, such generally 
used for concreting, presents excellent seepage bed, 
boulders and coarse gravel reduce the percentage voids. 
Still better results are obtained with fine sands, but they are not always 
found the cone. The water-plane under débris cone is, 
rule, considerable depth, from 100 200 ft. more below the 
surface; that storage basins large capacity are often available. 

During the peak floods the quantity silt suspension 
large, and such muddy water not absorbed. has become the prac- 
tice artificial spreading works not divert any water during the 
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first day two flood, eliminate the muddy water which 
would silt the pores the gravel beds. If, therefore, artificial 
absorption practiced reduce peak load, the first requisite will 
that the quantity silt suspension very materially reduced. 
The greatest difficulty far encountered with unimproved streams, 
however, the instability the channel the cone and the danger 
of. causing diversions, for which the manipulator would responsible. 

The action heavy flood most channels tear the 
stream bed and produce temporary scouring. Subsequently, during 
the receding the river, the scoured bed refilled. Since streams 
always carry some silt, the effect receding stream silt 
the pores the gravel débris cone, making almost water- 
tight. great deal depends the formation which the stream 
traverses its upper course. Wherever there are lime deposits 
clay, the sealing process almost perfect. The best example such 
silting probably the Whitewater River near Banning, which most 
the time has milky appearance from the silt carries, which 
silt extremely effective sealing the pores after the winter floods. 

essential, the natural seepage maintained, that floods 
should which will tear the river-bed and re-open the pores. 
The tearing-up process the most important function flood and 
furthers natural absorption. 

The changes the course stream its débris cone presents 
criterion from which conclusions might drawn the quantity 
débris produced the mountain section. information has come 
the writer’s knowledge that the San Gabriel River the 
Santa Ana River has materially changed its course during the last 
years. 

The improvement contemplated the Los Angeles County Flood 
Control District for the San Gabriel River cone described its 
Report 1917, page 29, follows: 


“The work required the excavation channel 400 ft. wide 
and ft. deep form minor interior channel. The material 
from this excavated channel placed levees upon either 
side the channel, and distance varying from 600 ft. mile, 
shown upon the Plate. This boulder material form levees 
which will ft. wide top, the slope the water side will 
horizontal vertical, and upon the back land side will 
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horizontal vertical; the elevation the tops these levees 


ft. above the bottom the minor interior channel. This minor 
channel will provide for the carrying ordinary floods, say, 
000 while when the great floods 40000 50000 cu. ft. 
per sec. come, the entire area between levees amounting 500 acres 
will flooded, thereby providing large spreading ground. This 
minor and major channel will have tendency hold the 
principal thread the main current near the center the minor 
deeper channel, and thereby reduce the velocities near the levees, 
the whole having tendency arrest velocity and precipitate the 
detritus, and cause much the flow possible percolate 
and reach the artesian water through the coarse materials the 

should now understood that the plan 
the channel here outlined, and, for that matter, any other channel 
detrital country, will require examination and correction after 
every flood. Great floods coming out the San Gabriel canyon 
always, when peak, bring great loads detrital matter which are 
dropped very sensitive natural law the velocity carrying 
power the stream weakens with every slight reduction the 
gradient, and heavy part may dropped one storm short 
distance down this very large channel, while the wave 
being larger smaller, may drop its load farther down, higher 
up. This condition must watched with vigilant eye and removed 
thoroughly after each storm bring both the minor interior 
channel and the larger major channel carrying capacity. 
this maintenance neglected, disaster will follow.” 


Effective control floods the débris cone requires, first, that 
the stream arrive the mouth the canyon delivered its rolling 
débris; second, that the stream prevented from resuming erosive 
action its way down the cone; third, that the stream arrive the 
mouth the canyon delivered the larger portion its sediments 
suspension; and fourth, that means provided induce the 
seepage into the ground large percentage the flood flow, par- 
ticularly the peak load. 

The Valley stream, having delivered itself the 
débris cone its burden coarse detritus, such boulders, large 
gravel, and coarse sand, has scouring capacity from the point where 
leaves the cone, ‘and, therefore, will produce stream-bed cut. 
Proceeding down stream the cut gradually becomes shallower and 
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deposit sediment takes place. With most rivers there 
the valley section succession erosional and alluvial stream 

channel cut has more less rectangular cross-section, 
sometimes with well-developed berms. The formation the valley 
districts alluvium, consisting gravelly sandy loam, which 
becomes finer with lower elevations, constituting river banks that 
readily succumb scouring action under high velocities. The floor 
channel consists different materials than the banks. 
high flood velocities cutting stream have distinct scouring 
effect the bottom, and the materials forming are, during the 
flood flow, motion great depth. large quantity sand and 
silt is, therefore, liberated and set motion, which ultimately will 
laid down where grades become flatter and lower. This 
débris traction undergoes natural process assortment, the 
heavier sinking while the lighter remains near the top, with the silt 
floating off.in suspension. test hole river-bed would show 
fairly well assorted deposit, ranging from sand the surface 
gravel and small boulders greater depth. the flood the 
bed refilled, and over series years its profile and depth remain 
about the same. 

From observations the Santa Ana River Mr. Newman 
1892, was concluded that the deposits forming the bed the point 
observation were motion during flood depth least ft. 

The volume débris liberated and moved account erosion 
the channel floor many times greater than that produced 
washing banks. Scour the channel floor its height during 
the peak flow, while undermining banks is, rule, 
nounced during protracted receding flood, previously mentioned. 
The damage erosional section caused undermining the 
banks, not overflow. 

‘The effect the erosional action and the loading river becomes 
manifest proceeding down stream under flattening gradient. The 
channel becomes gradually shallower and the stream drops its débris 
and eventually overflows its banks. This process sometimes 
pronounced produce secondary débris cone with its char- 
acteristic steepest gradients along lines running through its 
example found the Los Angeles River which, some 
years ago, had its course from Fruitland south, passing between Bell 
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Station and Huntington Park, while to-day flows from the apex 
its secondary débris cone Fruitland southeast direction, 
passing east Bell Station. 

rule there pronounced small channel these alluvial 
sectors. 

Fig. Rio Hondo the Stewart and Gray 
Road, just below Downey, where the river begins overflow. The 


EST. 


Area = 600 sq. ft, 


cross-sectional area 600 sq. ft. compared with 14000 sq. ft. 
Pomona Boulevard, shown Fig. (See also Fig. 6.) 

Below alluvial section there invariably follows erosional 
one, and vice versa, until the stream absorbed larger one 
enters its delta. For the Rio Hondo the last erosional sector 
located between Downey and Dominguez, below the junction with the 
Los Angeles River. The slower velocities alluvial inundated 
section are favorable for the absorption flood-water, provided the 


—~ 
200 400 600 800 1000 1200 1400 1600 
200 400 600 1000 1200 
4: 
200 250 
16 76 
200 400 600 800 1000 
q 
° 


470 PHYSIOGRAPHY WATER-SHEDS AND 


water reasonably clear and the water-plane some depth below 
the surface. 

would appear rational assume that after long period 
years stream would change its activity locality from alluvial 
erosional, and vice versa. 

There wide difference the character and volume flood 
flow from forested brush-covered mountainous water-sheds, com- 
pared with urban interurban drainage areas. Drainage channels 
issuing from the latter have débris cone and move large quantity 
detrital matter into the valley section. The effect this notice- 
able particularly during series years moderate 
fall. Years may pass without the heavy rains which produce mod- 
erate flood run-off the mountains, while occasional short but intense 
showers may cause flashy run-off from city and interurban streets, 
sufficient force carry considerable load sediment into the 
smaller natural drainage channels. The volume flood flow may 
sufficient reach main drainage artery; being without support 
from the mountains, may not reach tide-water, but slowly seeps 
away. also occurs that flood flow may such short duration 
that will not pass beyond minor branch channel. 

However, each case, there will deposit detrital matter, 
least along portions channels, and sometimes over 
portions main channel. The cumulative effect over period 
years such stream activity partial filling the affected 
river-beds, with the result that they are not shape take care 
sudden exceptional flood. The remedy commonly resorted ‘to 
provide compound cross-section with small central channel 
and wide berms. order effective, however, this type con- 
struction must carried clear the sea. 

The present methods improvement the valley section are 
bank protection pile and wire entanglement for erosional river- 
beds, and levees for alluvial ones. attempt has been made with 
larger streams check bottom erosion the introduction fixed 
sills. 


peculiar feature the valley zones are the “narrows” which 
form what might called fixed points the valley course 
river, where the river must pass regardless what action might take 
place its course above below. The effect narrows mani- 
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fested not only the surface streams, but also the underflow, 
that the contraction the valley brings the underflow the surface, 
and produces artesian rising streams and artesian flow cased 
wells. 

Reviewing the the valley section, found that 
the flood channels appear alternation erosional channels and more 
less pronounced alluvial cones. The stream reaches the valley sec- 
tion with capacity increase its burden, and invariably leaves 
with full load. Damage caused the washing banks 
erosional channels, and inundation alluvial ones. 

River control the valley section requires the prevention 
erosion and the transportation detrital matter, alternating with 
protection from inundation, with the ultimate purpose delivering 
the delta stream free from débris traction, and clear the major 
portion its sediments suspension. Improvements the débris 
cone and the mountain section above, unless resulting reduc- 
tion volume stream flow, are material beneficial effect 
the valley section. fact, attempt clarify the stream and 
deliver clear water into the valley section would positively injurious, 
unless accompanied the introduction flatter gradients. 

Exceptional well small flood discharge must taken into 
consideration, and particularly the cumulative effect exclusively 
moderate small flood flow over series years. 

The Delta the delta section, grades continue flatten 
down such extent that the river becomes alluvial, 
building cone sand and silt. rule, the stream channel 
quite shallow and small carrying that even ordinary 
produce inundations. Shifting the channel occurs more 
frequently than the débris cone. single flood 
deposits over large areas, ft. more, has Long 
Beach during the floods the Rio Hondo-Los Angeles River. 

For this river the delta starts Dominguez elevation 
ft., about miles from tide-water, with grade ft. the mile, 
while the vicinity tide-water falls ft. per mile, Fig. 
gives cross-section the delta between the Dominguez and Long 
Beach Mesas. will noticed that the country flat and that 
there pronounced channel large capacity. This area has been 
inundated during heavy floods over its entire width. 


J 
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natural conditions, such grades, volume flow, and silt, 
would permit solution the problem the delta district, stretches 
would found where the stream-bed state stable equilibrium, 
and such stretches would indicate the grades and character chan- 
nel required. typical delta, the writer has nowhere found such 
conditions. 

the estuaries streams are found almost invariably large tidal 
flats, often with considerable number tidal channels and lagoons. 
The banks the tide flats are about the elevation high tide, 
between and ft. above mean low water. Where the area occu- 
pied the tidal channels and lagoons considerable extent, 
produce tidal prism some magnitude, the estuary open 
all the year round, regardless the fact that the rivers dry 
summer, as, for example, Alamitos Bay, Newport Beach, Playa del 
Long Beach. many streams, however, the tidal prism 
not sufficiently large, and breaker action closes the estuary soon after 


the winter floods, remain this condition until the next flood. 
These conditions are observed Santa Barbara, Hueneme, and 
estuaries the minor rivers. 

The average rise tide Southern California between and 
ft., the maximum being between and ft. 

There strong littoral current along the coast Southern 
California, running southeast direction. Its effect has been 
shift the mouths the streams down coast, there being constant 
scouring action the south side the estuary. This has come 
the notice particularly Long Beach. Some the older 
coast. survey maps which show the estuary Long Beach, show the 
outlet about mile west the present lift-bridge the Salt Lake 
Railroad. When the early Nineties, the Los Angeles Terminal 
Railway, now the Salt Lake Railroad, built its trestle across the 
estuary, was found difficult prevent the scouring the eastern 
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embankment, and many carloads boulders and scrap iron were 
dumped consolidate the east bank the crossing. The bridge was 
about 500 ft. inland from the high tide line. However, the littoral 
current was strong enough produce deflection along the beach, 

The deflection estuary continues until checked resisting 
formation, like the shale hills Playa del Rey, the clay mesas 
Seal Beach, Huntington Beach, and Manhattan Beach. 

happens that flood great enough cut through the sand 
spit its land end, direct outlet into the ocean will established 


channel 


slough 


(vos ANGELES TERMINAL 


SALT LAKE R- 


along the lines steepest grade, occurred with the Santa Ana River 
during the flood 1916, when abandoned Newport Beach lagoon and 


estuary, and cut direct channel the beach about miles west the 
estuary. 


After such direct outlet cut, the littoral current immediately 
resumes its action tending shift the estuary again the south. 
Eventually, the effect will gradual obliteration the old sand- 
spit and the formation new one the wake the shifting 
estuary. 

example river the delta which begins only tide-water, 
the Santa Clara Ventura County. The peculiarity 
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that from Santa Paula tide-water, distance miles, the 
grade changes very slightly, namely, from 16.7 ft. 13.5 ft. per mile. 
consequence, the river cut practically the beach. the 
State Highway bridge near Rio, about half way between Ventura 
and Oxnard, and miles from tide-water, the river runs still 
well pronounced cut, elevation ft. above sea level. Charles 
Petit, Assoc. Am. Soc. E., County Engineer Ventura 
County, has stated that the elevation the river bottom the bridge 
did not change all between 1896 and 1912. The problem the 
lower Santa Clara River is, therefore, clearly one bank protection. 

Summarizing conditions the delta section, may stated that 
they are those river running flattening grade, and therefore 
unable carry its load sediment. The result the building 
delta, sedimental cone, over which the stream spreads out and 
shifts its course with every large flood. not possible improve 
the general condition grades. Some relief may gained con- 
centrating the flow between and giving the channel the shortest 
route possible tide-water, proposed for the Rio Hondo-Los 
Angeles River. 

However, the basic trouble the sediment, and this can only 
eliminated preventing its accumulation the preceding erosional 
section. stream arriving the head its delta more less 
clarified state, would have capacity erode and cut deeper channel, 
even the flattening gradient the delta formation, and con- 
ceivable that during moderate floods might able take care 
itself without further improvement. For extraordinary floods, the 
inundation area should defined levees and its use for residential 
industrial purposes prevented. 

The littoral current which, this section the coast, tends 
estuary southeast direction, will ‘exercise marked 
influence the land water flood problems. 
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COMPREHENSIVE PLOTTING WATER TURBINE 
CHARACTERISTICS* 


This paper presents chart for the comprehensive plotting water 
turbine characteristics. The use this chart would enable the man- 
ufacturer water-wheel show simply and clearly the performance 
his turbine under any and all conditions. would enable the pur- 
chaser intelligently weigh the merits different turbines and their 
compliance with specified requirements. 

The arrangement the paper follows: 


The Need Comprehensive Plotting. 

Specific Characteristics Water Turbines. 

Description the Chart. 

Typical Water Turbines American Manufacturers. 
Method Using the Chart. 


The test performance water turbine most commonly rep- 
resented series curves, one for each gate-opening used the 
test. Two, sometimes three, sets such curves are usually presented. 
For all these curves the horizontal scale laid off terms the 
speed under given head. For one set the vertical scale efficiency, 
for the other, power output, and sometimes third set added, 
showing the discharge. 


This paper will not presented for discussion any meeting the Society, 
but written communications the subject are invited for subsequent, publication 
Proceedings, and with the paper Transactions. 
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Such curves not give sufficiently clear indication the results 
that would obtained any other gate-opening not included the 
tests. engineer, has made study the performance 
turbines—but not unless has made such study—can interpret these 
curves and fit them any desired conditions head, speed, discharge, 
etc. Most engineers, however, are busy men, and after learning that 
the speed water turbine that speed which would 
run under 1-ft. head, they could imagine reduced size until 
developed only h.p., they give bad job. 

The following diagrammatic method showing the performance 
water turbine has proven simple and convenient the writer, that 
presents for the consideration hydraulic engineers and turbine 
manufacturers. 


CHARACTERISTICS WATER TURBINES. 


are concerned with seven variable quantities. is, course, 
the large number variables which complicates the problem. For 
convenience, let refer them the following letters: 

output, horse-power. 
Gate-opening. 
Efficiency. 


For various reasons large units may show slightly increased 
efficiency over small models under all conditions operation, but 
aside from the purpose this paper discuss the extent such 
will made discuss the design turbines, but certain character- 
istics will stated concisely possible. 

characteristic water turbines that. when any given design 
type varied diameter, all the dimensions, course, being kept 
proportion, the efficiency will remain the same, the same gate- 
opening, Nis varied directly and inversely and the 
resulting will vary directly and and will vary 
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Hence, the following are twelve simultaneous constants: 


Efficiency, Gate-Opening, 


these, the last constant the one commonly known the 
speed.” that constant which expresses the relation 
between speed, head, and power. 

the seven variables referred to, only six are independent vari- 
ables, since power output and discharge are inter-related through the 
efficiency. Simplification demands that either eliminated 
from consideration. The writer aware that departing from 
present practice eliminating power output and retaining discharge 
capacity. 

Performance curves are usually drawn show the horse-power 
output, and with good reason, the turbine user looking for results, 
and the power output certainly the result view. However, the 
problem before the engineer usually involves given head and given 
discharge—to find the turbine which will give efficiency. 
The. head and discharge are the fundamental quantities with which 
have deal. 

For example, the so-called specific speed turbine, already 
to, the criterion which judge whether the right 
type to_do its best suitable speed under relatively low head and high 
‘discharge, Two turbines may the same type 
this respect, and yet one may much more efficient. Hence, the 
writer claims that the speed should properly show the relation 
between speed, head, and discharge, instead between speed, head, and 

Therefore, the type characteristics water turbine may ob- 
tained from the previous list simultaneous constants omitting 
those involving the power output. The form which they are ex- 
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pressed subsequently has been chosen for convenience mathematical 
expression. account taking advantage fortunate mathemat- 
ical coincidence, what the writer proposes call “specific m.”, 
the relation between speed, head, and discharge, numerically equal 
the “specific speed” currently expressed the relation between 
speed, head, and power, the efficiency attained wheels good 
design, namely, per cent. Hence, the two terms are practically 
interchangeable any general reference approximate values. 


The characteristics are follows: 
e 


Specific head 
1 
102 


The chart simply means plotting efficiency and gate- 
opening terms the four fundamental type characteristics listed 
previously. 

The plotting test data any turbine this chart tells the 
complete story the performance this type design turbine, 
regardless actual head, discharge, diameter, speed the turbine 
question; and the plotted result can then used show the ex- 


pected performance under any other desired head, discharge, diameter, 
speed. 


the co-ordinate scales for plotting are fixed and can easily 
the entire range turbine design, the difference between one type 
turbine and another shown once the relative location the 
example, nearness the lower right-hand portion the 
chart means high speed and small diameter. Moreover, 
types which plot equally near the lower right-hand portion, the lowest 
relatively the fastest and largest and the farthest the right rel- 
atively the slowest and smallest. 
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The vertical and horizontal scales represent the two most important 
variables with which have deal, namely, head and discharge, 
respectively, that when the characteristic curves are plotted for any 
type turbine, the available range head and discharge stands out 
very clearly. 

account the scale the co-ordinates, the range 
operation any two types may compared regardless their 
location the chart. For example, the vertical distance enclosed 
the 80% efficiency line the measure the percentage variation 
head which this efficiency equalled exceeded, and, similarly, 
the horizontal distance measure the percentage variation dis- 
charge. this respect, low-speed turbine the left the diagram 
directly comparable with high-speed turbine its 


Only inward and downward flow turbines are represented. Plate 
shows the characteristic curves four turbines made one 
American manufacturer, covering wide range conditions. The 
specific speeds, most efficient operation, are, shown the chart, 
approximately 25, 47, 61, and 90. glance shows that high specific 
speed evidently obtained sacrifice efficient range discharge 
capacity. 

Plate shows the characteristic curves two turbines made 
another American manufacturer, the specific speeds being approxi- 
mately and 96. The first turbine highly efficient. plots low 
down the chart, indicating relatively large diameter. should 
borne mind that the rated diameter more less arbitrary 
dimension and that depends the amount the are 
cut away. the point measurement diameter being 
once determined, the chart gives exact relations case the 
diameter any other variable. second turbine remarkable 
for its combination high speed and comparatively large 
range efficient operation. 

great deal information the performance American 


water turbines, the inward and downward flow type, condensed 
Plates and 
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Plate shows the right third American manufacturer’s tur- 
bine with specific speed about 91. The method using the chart 
described very briefly, follows: 

Suppose this type turbine proposed for the development 
available normal discharge 240 cu. ft. per sec. per wheel, under 
normal head ft., subject variation from, say, ft., 
often enough require high efficiency these heads. 

Knowing that ft. and 240 cu. ft. per sec., the scale 
m.” can easily converted into one speed expressed 
revolutions per minute. This scale has been added the chart 


Only those speeds are marked, which will give the required cycles. 


per sec. Similarly, the scale specific diameters can easily con- 
verted into one diameter expressed inches. This scale has been 
added the chart Only those diameters are marked, which the 
manufacturer can furnish from stock patterns. 

The speed and diameter may then chosen that the turbine 
will its best under the given conditions operation. The chart 
shows that, 225 rev. per min., 34-in. wheel will operate near its 
peak efficiency and, the same time, allow efficient operation con- 
siderable reduction head and increase in. discharge. Hence, this 
speed and diameter are determined on. 

Then, knowing 225 rev. per min. and in., the scale 
specific heads can easily into one head expressed feet, 
and the scale specific discharges into one discharge expressed 
cubic feet per second. These scales have been added the chart 
and and enable the performance the selected wheel pre- 
dicted under all conditions operation. For example, the chart 
shows: 

Under 24-ft. head: gate-opening about 0.64 will pass dis- 
charge about 180 cu. ft. per sec., without the efficiency going below 
80%; 0.90 gate will pass about 240 cu. ft. per sec., efficiency 


and full gate will pass about 260 cu. ft. per sec., efficiency 
per cent. 


Under 32-ft. head: gate-opening 0.60 will pass about 
190 ft. per sec., without the efficiency going below 80%; 0.80 gate 
will pass about 250 cu. ft. per sec., efficiency 88%; and full 
gate will pass about 290 cu. ft. per sec., efficiency per cent. 
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The peak efficiency approximately 88.5% will attained about 
0.82 gate, with discharge 240 cu. ft. per sec., under 28-ft. head, 
and nearly not quite high efficiency under the normal head and 
discharge ft. and 240 cu. ft. per sec., 0.79 gate. 

supplement the added scales head and discharge, set 
curves showing actual horse-power delivered under all conditions could 
added very easily, running the upper left lower right direction. 

illustrate the fact that distance, regardless location, the 
chart measure range operation, scales discharge, cubic 
feet per second, and head, feet, have been added the left-hand 
portion Plate show the performance wheel low 
specific speed, operating 200 rev. per min. Note that the spacing 
these discharge and head scales identical with that the 
discharge and head scales for the high speed wheel the right. 
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THE SILT PROBLEM THE ZUNI RESERVOIR* 


SYNOPSIS. 


This paper discusses the silting reservoirs the arid part 
the United States, with special reference the Zuni Reservoir New 
Mexico, which shows loss capacity 60.7% 124 years. 


all reservoirs built the western part America, and especially 
those built stream bed damming the channel, the silt problem 
one that must faced sooner later; and unless some means can 
found for removing the silt deposits, the accumulation will impair, 
materially, the storage capacity the reservoir, and, some date, 
controlled local conditions, the entire basin will filled the brim. 

This particularly true the ephemeral, flashy streams, dry 
considerable portion the time and subject freshets and floods 
intervals. such times the floods water coming down the dry 
beds will erode the bottoms and banks great extent, much more 
than the stream bed was continually wet, and the accumulation 
the reservoir will much greater when the reservoir the 
stream channel, the entire débris the erosion, whether carried 
suspension the water rolled along the bottom, will deposited 
the reservoir. 

The Zuni Reservoir the Zuni Indian Reservation Western 
New Mexico, about miles south Gallup. formed the 

This paper will not presented before any meeting the Society, but written 


communications the subject are invited for subsequent publication Proceedings 
and with the paper Transactions. 
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construction dam across the Zuni River, tributary the Little 
Colorado. 

The dam combination rock and hydraulic fill, and was built 
John Harper, Am. Soc. E., Superintendent Irrigation 
the Indian Irrigation Service. The rock fill has height 
ft., from the bottom the puddle trench the top the parapet 
110 ft., the length over all being 780 ft. There are 40000 cu. yd. 
rock the fill, and 60000 cu. yd. the hydraulic fill. the point 
where the dam built, the stream has cut through lava flow, and the 
two abutments are composed the lava basalt. 

The reservoir was built between 1902 and 1907, the gap the 
stream being closed 1906, from which time water was impounded 
but, until August, 1909, only small portion the reservoir capacity 
had been stored. 

September, 1909, the water the reservoir reached the spillway 
lip, and, supposed, found vertical cracks the basalt south abut- 
ment the dam, allowing the water reach stratum sand under 
the basalt, subsidence the mesa, which wrecked the spillway 
and damaged the end the dam.* 

originally constructed, the spillway the Zuni Reservoir was 
Elevation but when the new spillway was built, was placed ft. 
lower. was planned that when more storage capacity was needed 
some form stop was placed the spillway, either permanent 
weir, gates some kind, with the top edge the old elevation, and 
proper foundations were .placed under the floor the spillway 
allow for this. 

The quantity silt brought into this reservoir very great, and 
the 124 years since the channel was closed, has amounted about 
4.86% per annum the reservoir capacity the elevation the 
present spillway. 

Soundings were made the reservoir June, 1910, January, 1912, 
January, 1914, and January, 1918, order ascertain the quantity 
silt deposited, and with the exception the first period (from June, 
1906, June, 1910), when the run-off was not carefully measured, 
the run-off records have been with considerable accuracy and 


*An article describing this failure appeared Engineering News, Vol. 62, 
pp. 597 600, and article relative the flood that time, and attempt 
find the relation between the records the run-off and rainfall appeared Water 
Supply Paper No. 269 the Geological Survey, 206. This same article also 
appeared Engineering News, Vol. 64, pp. 203 and 204. 
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the last three sets soundings were taken through the ice, and 
the measurement points located with transit, thought that the 
results obtained are considerable accuracy. 

During the first period, which was years, the quantity silt 
deposited was 804 acre-ft., average 451 acre-ft. per year. During 
this period, the estimated flow was 56140 acre-ft., which thought 
slightly excess the actual flow; but, assuming correct, 
the quantity silt deposited was 3.2% the run-off. 

During the second period (14 years), the silt deposit amounted 
1340 acre-ft., 894 acre-ft. per year. The run-off was 630 acre-ft., 
and the silt was 5.4% this flow. 

The third period years) had run-off 14360 acre-ft. .The 
silt deposited was 1056 acre-ft., 528 acre-ft. per year, and the 
percentage silt the run-off was 7.3, the greatest any period. 

During the fourth period, the conditions run-off were very dif- 
ferent. The seasons were wet, and although the run-off was many times 
the quantity the former periods, the silt deposited seems 
been considerably less than former years. There found 
total deposit for the years 1307 acre-ft., 329 acre-ft. per 
year, but the run-off for the period was 226195 acre-ft., the silt 
percentage was only 0.58. 

For the total period 124 years, the run-off has been 326 648 
acre-ft., the silt deposit, 507 acre-ft., and the average silt content, 
deposit the water, 1.88 per cent. 

addition this silt deposit, which only represented the quantity 
left the reservoir, considerable quantity has been carried out the 
reservoir through the gate-valves, and, during the last period, 
probable that large quantity carried suspension passed over the 
waste-way. Oonsiderable water has been wasted through the valves 
the river, having been necessary this, especially 
later years, order keep the valves clear, and some muddy water was 
drawn off for use the fields. 

was estimated the Engineer Charge that each year during 
the third period, least acre-ft. silt went the fields and 
least three times this quantity went back the river, through the 
valves, with the waste water. How much has been carried out during 
the past four years, what proportion silt was the water going 
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out the waste-way, there are records show, but the quantity not 
inconsiderable. (See Table 1.) 


TABLE DEPOSIT THE ZUNI RESERVOIR FROM ORIGINAL 
CLOSING CHANNEL 1906, JANUARY 1919. 


All Capacities and Silt Deposits Acre-Feet. 


Silt per year, 528 827 678 494 
‘AT 990: 


000: 
Percentage remaining ‘of capa- 
ost capaci year ercenta 


Life reservoir, Contour 990 years. Spillway Contour 991. Capacity between 
Contours 990 and 991 507 atre-ft. 


Life reservoir, Contour 000 82.4 years. 


Considering the reservoir its present construction (see Table 
and Fig. 1), the original capacity Contour 990 ft. below the 
present spillway lip), was acre-ft. the end the first four 
years, was 8409 acre-ft., loss 4.4% each year, leaving the 
capacity 82.3% the original. the end the next year and 
half the capacity was acre-ft., loss 8.8% per annum, with 


CURVE ILLUSTRATING SILTING AND PROBABLE LIFE 


ZUNI RESERVOIR 


ows percentage silt 

to total wah of reservoir. 
Solid line=990 contour, 
Broken ine=1000 co tour. 


Dotted xtension=probab, le 
life of reservoir. 


N 


100 

q 

Fig. 1. 


SILT PROBLEM THE ZUNI RESERVOIR 487 


69.2% the capacity the reservoir remaining. the end the 
third period (two years later), the capacity was acre-ft., loss 
5.2% per annum. the end the next period, the capacity was 706 
acre-ft., only 46% what had been 114 years before; and, the 
end the last period, the capacity was only acre-ft., 39.3% its 
original capacity. The average lost each year was 4.86%, 
and the average lost per year for the entire years was 4.86 per cent. 

This means that the life the reservoir Contour 990 will 
little more than years, which years have passed. this 
rate, the reservoir will silted within ft. the spillway level 
June, 1926, and within couple years from the time this writing 
(1919), the storage capacity will have been impaired that will not 
store enough water carry the project over normal year, and 
certainly not enough from wet year tide the project over dry one. 


TABLE ACRE-FEET, THE ZUNI RESERVOIR 
VARIOUS TIMES, SHOWING ITS REDUCTION SILT DEPOSITs. 


Januar January, January, January 


1919 


969 


Similar data have been worked out with the spillway restored 
the 1000-ft. contour. (See Table 2.) the present time, there 
mains only 60.3% the original: capacity the reservoir, and its 
extreme life about 324 years, or, 1939, the entire reservoir will 
filled the brim—unless, the meantime, some method can devised 
remove the silt, considerable portion it. 

The quantity silt deposit shown these measurements may seem 
very large one who has not made study the streams the 
arid Southwest, especially the ephemeral streams where there little 
clear water run-off, the entire annual discharge being quick 
floods after the summer rains the spring when the snows the 
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higher elevations melt. Lake McMillan, New Mexico, reported 
have silted 60% years.* Taking the Zuni Reservoir 
the 990-ft. contour, the percentage filling would about 
years, and using the capacity the reservoir the contour, 
about the same time. the reports concerning the Austin 
Dam, stated that the years, from 1893 1897, the reservoir 
was silted 38% the original capacity, and during the period 
years, from 1893 1900, had silted per cent. 

Mr. gives 1.66 the mean silt carried 
the Rio Grande, San Marcial, Mex., from 1897 1912, 
sive. For the same period, the maximum was 4.14% 1911 and the 
minimum 0.78% 1905. mentions the maximum for one day— 
October 7th, 1911—as 14.87% and the monthly mean 7.9% for the 
month October, 1911. probable that the maximum mentioned 
Mr. Follett, namely, 14.87%, would represent about the maximum 
quantity ordinarily carried There are exceptions, 
will shown later. 

Some experiments made Rollin Ritter, Assoc. Am. E., 
Engineer Charge the Reservoir, leads him the following 
conclusions regarding the silt-ladened waters the Zuni River, and 
some general conclusions regarding the quantity silt that may 
transported some these Southwestern streams. report made 
him 1914, the writer, contains the following statements: 

“The silt-ladened waters being heavier than the clear, ofttimes 
appeared the tunnel outlet when the reservoir surface was clear and 
small moderate flood was entering the reservoir. During one 


period, when the water wasted appeared very heavily charged with 
silt, sample was taken the tunnel outlet. This bottle test showed 


perceritages silt volume various times about follows: 


Time after Apparent 
collecting sample. silt. 


“At the latter time, the silt the bottle was compact and even 
showed lamination marks and probably more shrinkage would have 


Third Annual Report the Reclamation Service. 
Engineering News, January 1914 (Vol. 71, 18). 
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the earlier periods when sliver was plunged through 
the mouth the bottle into the silt, the line demarcation between 
the surface the silt and supernatent clear water was not sensible 
the touch. Unfortunately, the bottle containing the sample froze and 
burst, and the observations for longer period could not made. 

“The above may illustrate why many engineers regard the bottle 
test worthless. may also explain why some enormous percéntages 
have been reported times from various sources, e., the silt first 
observed will eventually shrink one-third even one-fourth the 
volume observed the freshly gathered sample. 

“No tests are available solve the question how much was carried 
the water suspension, and how much rolled down the stream bed. 
The latter is, however, large proportion the former.” 


Some measurements made the writer Bonito Creek near Fort 
Defiance, Arizona, gave something over sediment after the 
sample had stood days. The most remarkable instance large 
quantities sediment carried water was observed the Moencopi 
Wash the Painted Desert Arizona. During flood this stream, 
sample was dipped from about the center the thread the 
stream and allowed settle for two days, and remarkable may 
seem, the end that period, there was 15% turbid water and 


85% sediment, showing that the flow the stream was practically 


liquid mud. The sample was upset before had time settle further, 
but probable that settlement days would have shown not 
less than 50% solid matter. 

Unfortunately, the Zuni Reservoir situated the bed the 
stream, and all silt whether carried suspension rolled along 
bottom the stream bed caught the reservoir, except the com- 
paratively small quantity that passes out through the valves, and 
the lighter portion the sediment which held suspension and 
passes over the spillway times when the water flowing into the 
full reservoir. have here fairly large basin and moderately 
high dam, and the entire closing the channel. greater the 
height the dam size reservoir, the greater will the rate 
This the opinion the late Labelle, Am. Soc. 
after examination the silt question many reservoirs 
and behind many dams both the United States and India. 


Engineering News, Vol. 60, 212. 
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will seen, therefore, that the case this reservoir all conditions 
are favorable for the retention large quantities silt. 

The area the water-shed tributary the Zuni Reservoir has 
been quoted 650 sq. miles. From this, however, should deducted 
the area above the Ramah Dam and considerable area rolling 
country where the drainage flows into natural shallow tanks basins. 
Unless there cloudburst, there overflow from these natural 
basins, and the precipitation rarely ever runs into the Zuni River. 
thought that 500 sq. miles more closely represents the real area 
the water-shed draining into the Zuni Reservoir. 

There are records the rainfall this drainage area, and 
study the run-off divided into periods, given Table 
will show that the precipitation very irregular. During the 
two years, January, 1912, January, 1914, the average run-off 
was less than 200 acre-ft., while from January, 1914, January, 1918, 
the average run-off exceeded 56000 acre-ft. probable that the 
average annual rainfall the water-shed between and in., and 
until rainfall records are available the water-shed, relation 
between the rainfall and the run-off can determined. 

generally believed that the quantity silt carried any 
stream largely proportion the magnitude the floods, but, 
the records Zuni, little relation found between the 
magnitude the flow and the silt carried. During the period from 
1906 1910, with average annual run-off more than 000 
acre-ft., the percentage silt deposit was 3.2. the next year and 
half, with average run-off 16420 acre-ft., the silt deposit was 
per cent. During the next period two years, with minimum 
run-off amounting little more than 000 acre-ft. per year, the silt 
deposit was 7.3% the total, while the last period four years, 
with average annual run-off more than 56000 acre-ft., was 
little more than one-half (0.58%), and for the total period 
114 years, the solids deposited from the run-off were 1.71 per cent. 

estimating the probable life the reservoir, the percentage 
silt the run-off has been neglected, and the annual average quantity 
silt actually deposited has been used. 

article* Herman Stabler, Am. E., and Mr. 
Horatio Parker, regarding the silt carried the Kaw River, they 


Engineering News, Vol. 63, 644. 
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state that, June, 1908, the river carried 41.4%, and May, June, 
July, and August, 1908, 80.7% the total for two years. From this 
they deduce: “The extraordinary influence great floods, erosion 
and denudation, clearly shown.” While this may true the flow 
large rivers, does not seem true the case the flashy 
streams the Southwest, where the lesser volume water year, 
coming few periods run-off, seems carry the greatest quantity 
silt. 


TABLE 3.—SHOWING RUN-OFF, ACRE-FEET, THE ZUNI RIVER, 
BLACKROCK, MEX. 


Total run-off for 1906 and 1907, 38000 acre-ft. 
January June, 1908, 200 acre-ft. 

July September, 1908, 900 acre-ft. 

October, 1907, June, 1908, 500 acre-ft. 


September..| 840 150 480 500 740 820 505 760 


Total run-off, 1906 1918, inclusive, acre-ft. 


has the writer that the great difference the quantity: 
silt carried the water may explained, certain extent, 
the fact that during the periods lesser run-off the ground the 
water-shed and the stream bed are very dry and, consequently, easily 
eroded the floods, and that during the periods greater run-off, 
more evenly distributed, the ground and the stream channels are kept 
moist and are, therefore, not subject great erosion during the 
beginning heavy precipitation and run-off. 


remedy not easily suggested. The situation involves serious 
fact, not theory, and very early date will necessary put 
into practice some method getting rid the silt. Otherwise, 
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project built cost more than $500000, under which more 
than 3500 acres are now being cultivated, and products valued 
more than $68 000 were raised last year the Indians, will have 
abandoned inside years. will necessary raise the 
spillway elevation within year two, for the entire capacity the 
reservoir to-day only slightly excess one year’s need for the 
present area cultivated land. 

Certain remedial measures have been suggested. One these 
construct set small overflow dams the stream above the reservoir. 
Even these could successfully constructed, and maintained 
reasonable cost, the silt one year would fill small one, 
and the ultimate filling the main basin would postponed only 
short time. 

also has been suggested that much the silt comes from the 
rapid cutting the banks the stream, and that rip-rapping these 
banks the critical points would prevent further erosion and 
reduce the quantity silt coming into the reservoir. The main stream 
too long make this feasible, and has not been observed that the 
waters were any less heavily charged with silt the head-waters 
the feeder streams than the main stream. 

also has been suggested that large sluices installed low 
elevation, and the silt gotten rid that manner; but observation 
cases where dams have given way and the entire content water 
run out through the opening, discloses that the quantity silt sluiced 
out has been almost negligible. 

The St. Johns Reservoir, Arizona, the Austin Reservoir, and 
others, would indicate that channel wider than the opening, and 
extending back for short distance, with almost vertical sides, would 
the result. 

The only plan that sounds all feasible that outlined roughly 
the Consulting Engineer, Quinton, Am. Soe. E., when 
was the project some years ago. 

This plan was have floating pipe line, connected with the lowest 
valve the tower, now below the bottom the reservoir. barge 
out the lake, cutter and nozzle were mounted, with gasoline 
engine for power operate the cutter, and small pump. 
With flow started through this pipe line, power would required 
continue such flow other than the operation the vacuum pump 
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which would placed the highest point the pipe line. What 
really suction dredge would thus provided, and all the water 
drawn from the reservoir was taken out this manner, large quantities 
silt could removed. 

Possible objections would that dry seasons there would not 
sufficient water waste, and all the water, heavily ladened with 
silt, would have run into the canal, and, without silt trap, might 
fill the two siphons the canal. did not this, much silt 
would deposited the canal and cause considerable expense and 
trouble for its removal. 

thought that some means combatting the silt will evolved, 
but, with the rapid filling the reservoir, steps should taken 
once find solution the problem. 
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THE ACCURACY WATER LEVEL RECORDERS 
INDICATORS THE FLOAT TYPE* 


The continued advancement hydraulic engineering demanding 
more extensive use automatic devices for recording and indicating 
water levels. 

Modern hydro-electric plants are not complete without indicators 
the switchboard devices that record the water levels forebay, 
tail-race, net head the turbines, levels some distant reservoir 
supply canal. Every water supply investigation involves the record- 
ing water levels some manner, and irrigation system can 
operated successfully without obtaining and analyzing extensive rec- 
ords water heights. 

This paper inquiry into the degree accuracy that may 
expected from the use automatic recorders and indicators the 
float type. shows that standard instruments now the market 
are, general, sufficiently accurate for most practical purposes, but 
that where extraordinary degree accuracy required, certain 
corrections may applied the indicated recorded heights, 
which the true heights may ascertained. 


This paper will not presented for discussion any meeting the Society, 
but written communications the subject are invited for subsequent publication 
Proceedings and with the paper Transactions, 
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Sources Error. 


Fig. shown the general principle which all float-operated 
instruments depend. float falls with the which, 


means line consisting cord, cable, tape, chain, running 


over pulley and counterpoised, operates the pen, pencil, indicating 
hands, dials the instrument. rare cases, solid rod rack 
used, but the is, general, similar the use counter- 
poised line. 

With counterpoised line there are three 
sources error, which cause the indi- 
heights deviate from the true 
heights: 

operating the instrument there 
always certain amount mechanical 
work which the float performs. Hence, the 
indicated heights rising stage differ 
from those falling stage amount 
proportioned the force required 
operate the device. This error will called 
“float lag.” 

With every change stage portion 
the passes from one side the float 
pulley the other. the indicated 
heights deviate from the true heights 
amount depending the range stage 
and the unit weight the line. This error 
will called “line shift.” 

the float rises the counterpoise and portion the line 
become submerged, unless provision against submergence furnished. 
Hence, the indicated heights deviate from the true heights 
amount depending the weight and specific gravity the line and 
counterpoise. This error will called “submergence counterpoise.” 

analyzing the effect these three sources error, the following 
notation, foot and pound units, will used: 


Let weight float. 
weight per foot the line. 
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total length the line. 
portion the line the counterpoise side the 
pulley. (See Fig. 1.) 
diameter float. 
area float. 
elevation the liquid gauge height. 
gauge height corresponding submergency counter- 
poise. 
pull the line the float. 
force required operate the instrument. 
weight per cubic foot water other liquid. 
depth flotation the float with counterpoise air. 
depth flotation float with counterpoise submerged. 
for rising and falling stages, respectively. 
specific gravity the counterpoise. 
specific gravity the line. 


FOR 


With the float resting the water and the line attached thereto, 


rising stage, the pull is, 


(2) 
and, falling stage, 


Substituting Equations (2) and (3) Equation (1), have for 
rising stage 


and, for falling stage, 
Subtracting Equation (5) from Equation (4): 


Equation (6) gives the lag the float between the rising and 
falling stages. varies directly with the force required operate 
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the instrument and inversely the square the diameter the 
make this error small possible, the friction and me- 
chanical work the instrument should reduced minimum, 
and the float should large practicable. This lag can never 
entirely eliminated. 

The force, consists friction bearings, gears, the pen 
pencil the paper, work bending the line over the pulley, and, 
the case long-distance instruments, making electrical con- 
tacts. will vary with the condition the instrument regards 
oiling, from dirt, and may become inordinately large 
the instrument neglected. readily measured balancing two 
weights equal that the counterpoise short piece line over 
the pulley. Then, with the aid delicate spring balance scales, 
the weight required move the indicator easily determined. 

has been proven experimentally that the indicator set 
show the true height rising (falling) stage, then the true height 
falling (rising) stage the same gauge height may obtained 


subtracting (adding) the quantity, given Equation (6). 


With value oz., and 8-in. float water, this correction 
amounts 0.006 ft. 

general practice, this negligible error, but the 
seen several indicating gauges, where bottles were used for floats, 
sprocket chains for line, and the counterpoise was iron index running 
grooves over the face graduated staff, where this error amounted 
‘to 0,25 ft., more. 

has been found experimentally that the friction factor increases 
with the weight the counterpoise; other words, with the weight 
the pulley shaft. 

insure results within reasonable limit error, therefore, use 
large substantial float, small counterpoise, light flexible line, and 
keep the instrument good condition. 


For SHIFT. 
The general equation for depth flotation the float 
(7) 


which for rising and for falling stage.. may also 
write 
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whence, 
= — — §l: 
but the change stage, that is, 
whence, 


Equation (9) gives the correction for line shift. Obviously, the 
may set show the true height any gauge height, h,. 


above below that point. 

For galvanized-iron sash cable, weighing 0.0065 per ft., 
attached 8-in. float water and 10-ft. change stage, this 
correction amounts 0.006 ft. the case the indicating gauges 
previously cited, however, amounted nearly 0.2 ft. 

negative for both rising and falling stages above the origin 
the point which the indicator set show the true height, 
and positive below. 


FOR SUBMERGENCE COUNTERPOISE. 


When the counterpoise and any portion the line are submerged, 
the pull the float.is reduced and, consequently, the depth its 
flotation increased. The weight any body submerged water 


reduced amount its weight air, where its specific 


gravity. submerged any other liquid, replaced its 
gravity with respect that 

When the counterpoise and the line become 
merged, Equation (7) must written: 


Subtracting this from Equation (7), have,’ 
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Now, the point submergence, Consequently, the last 
term the above equation disappears, and have, 


c 


For lead counterpoise and 8-in. float water, this 
correction amounts 0.005 ft. This correction always positive and 
tends compensate for the error “line shift.” 


FoR AFTER COUNTERPOISE SUBMERGED. 


After submergence the counterpoise, may obtain new value 
the correction for line shift directly from Equation (9) writing: 


8 


For galvanized-iron sash cord, attached float 


water, this correction amounts 0.005 ft. for 10-ft. change 
stage, 0.001 ft. less than for the counterpoise running air. 


The foregoing corrections are best applied practice preparing 
correction diagram from which the combined corrections may 
applied the indicated heights ascertain the true heights. 
remembered that most instruments good condition, 
installed, will indicate record height within 


accuracy desired that these corrections need applied. 


example, making tests pumping plants where discharges are 
fluctuating and desired secure continuous records the head 
discharge measuring weir within 0.001 ft.; or, again, 
desired measure the evaporation from tank reservoir, the 
quantity oil pumped into and withdrawn from tank. 
cases, continuous records are required much greater degree 
accuracy than the ordinary practice hydrometry. 

Wherever such exigencies exist, they can met use 
ordinary recording instruments applying the necessary corrections. 

order prepare correction diagram, necessary first 
determine the constants the instrument and its installation. 
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prime requisite for all installations stilling chamber 
which the float may move without being influenced wave action, 
and where the line may protected from wind. 

Once installed, necessary measure: 

The diameter the float; 

The weight the counterpoise and line; 

The gauge height which the counterpoise submerged; and 

The force, pounds, required move the indicator. 

illustrate, numerical example will taken: The float has 
diameter in. and weighs about lb. The counterpoise lead, 


weighs 0.2 ft. long, and submerged gauge height 
5.0 ft. The line galvanized-iron sash cord, weighing 0.0065 


0.004 | Counterpoise submerged 

0.002 A 


+ 
+ 


Corrections 


Gauge Heights. 


per ft., and has specific gravity since has hemp center. 
The force required move the recorder pencil oz. 

Substituting these values the equations previously given, the 
following corrections are obtained: 


For “float Equation (6), the correction between rising 
and falling stage 0.006 ft. 

Correction for “line shift” with counterpoise air, Equation 
(9), 0,0006 (h, ft. 

Correction for “line shift” with counterpoise submerged, Equa- 
tion (12), 0.0005 (h, h,) ft. 

Correction for submergence counterpoise, Equation (11), 
0.005 feet. 


have two correction lines—one for rising stage and another 
exactly parallel distance 0.006 ft., for the falling stage. These 
corrections are plotted Fig. corrections for stage 
are given the line, ABCD, and those for the falling stage 
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D’, which parallel thereto and 0.006 ft. below. The lines, 
and B’, have slope 0.0006 ft. per ft., and the lines, and 
D’, have slope 0.0005 ft. per ft. The lines, and are 
the correction 0.005 ft. for submergence the counterpoise, which 
oceurs 0.1 ft. gauge height. 

the counterpoise run pipe from which the water ex- 
cluded, then the lines, and represent corrections. 

These lines are plotted the assumptions that the pencil set 
record the true height zero gauge height rising stage. 
practice, the pencil must set record the true height whatever 
height the water happens be. 

order obviate the necessity constructing new correction 
diagram for each setting, the correction lines may drawn 
sheet tracing paper. Then, shifting this sheet down over 
the gauge heights, the corrections for any setting are readily 
obtained. For example, the pencil was set that indicated the 
true height rising stage guage height 3.5 feet. Then, shift 
the tracing paper until the correction line, ABCD, for rising stage, 
intersects the gauge height line 3.5 ft. the origin corrections. 
This equivalent moving the origin corrections the line, MN, 
Fig. 

Any instrument may set the rising stage pulling the 
line the side the float until slack below the hand, then 
slowly releasing it. 

seen from Fig. that the maximum corrections are less when 
the counterpoise allowed submerge, than when run sealed 
pipe. 

INSTRUMENTS PERFORMING MECHANICAL Work. 

some types instruments certain amount mechanical work 
done addition that overcoming friction. For example, 
long-distance recorders, electrical contacts are made stated inter- 
vals gauge height. 

The pen remains stationary until the float has traveled the amount 
the contact interval, then suddenly follows the float that amount. 
The pen should nominally indicate the true height within amount 
equal the contact However, the pen set indicate 
the true height just after contact rising stage, will deviate 
from the true height just before contact the falling stage 
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amount equal the contact interval plus the float lag due friction 
alone. 


Fig. plotted the results actual test long-distance 
recorder. This instrument was one the manufacturer’s earlier 
types and had nominal contact interval 0.05 ft. (actually 0.0479). 
was tested with 10-in. float tank which water and float 
heights were measured 0.001 ft. 


rT Movement of, float; 


3 
a 


Float and Pen Movement 
Function Water Heights for, 


Long-Distance Recorder with 
Contact Interval 0.05 ft. 


0.98 1.00 1.02 1.04 1.06 1.08 1.10 1.12 1.14 1.16 1.18 1.20 
Float Heights-Feet. 


The pen was set just after contaet falling stage indicate 
the true height, the point The water was lowered, then raised, 
and lowered again the point The float and pen movements are 
plotted functions water heights. 

The float lag due friction alone was 0.012 ft., and the lag due 
friction and mechanical work was 0.036 ft. The pen, however, indi- 
cated the true height within the allowable deviation 0.05 ft., except 
just before contact the rising stage, when exceeded the allowable 
deviation the amount the friction lag 0.012 ft. 

This error was inappreciable for,this type instrument, but could 
easily have been reduced increasing the size the 


Float lag dné to Tiction 
1.16 
1.14 
1.12 
1.10 | | 
1.08 
4 | 
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Fig. similarly plotted the results test long- 
distance indicator built the same manufacturers. This instrument 
had contact interval 0.01 ft., and the pen was indicate the true 
height within that limit error. During the test, the deviation was 
within that limit the rising stage. the falling stage, just the 
instant before contact, this limit was exceeded the amount the 
friction lag 0.0007 ft. 24-in. float was used. The instrument 
total range ft., but the maximum error due line shift and sub- 
mergence counterpoise was less than 0.002 ft. 


4 


5.08 
fe 


Pen movement 


Float and Pen Movement 
Function Water Heights 


Long-Distance Recorder with 
Contact Interval ft. 


5.00 5.01 5.02 5.08 5.04 5.05 5.06 5.07 5.08 5.09 5.10 


conclusion, well repeat that most recording and indicat- 
ing instruments are well within the practicable limits required 
they are kept good condition. The best results are 
secured using large substantial float, light flexible line, and 
small counterpoise possible, allowing submerge mid-range 
gauge heights. Where greater accuracy required, correction 
diagram readily prepared which the true heights may ob- 
tained from the recorded heights. 
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DETERMINATION THE DUTY WATER 
ANALYTICAL EXPERIMENT 


Discussion.* 


pleased with the discussion brought forth his paper, but somewhat 
disappointed that little had with the methods used, and 
that the main part merely bore the results obtained the particular 
work cited, The intention the paper was introduce for discussion 
and criticism, with view improvement method, the principle 
analytical experiment applied the determination the duty 
water irrigation. The two campaigns carried out the writer 
Lake County and Harney County, Oregon, were merely given 
examples, with apologies for defects the methods used, some cases 
due lack time and necessity for hurried results. 

The discussion Mr. Versluys interesting showing results 
obtained rice culture Java, rice being the one cultivated crop 
comparable any way with the wild grasses which the writer’s 
experiments were made. The writer, however, somewhat surprised 
the results, the average yield—1 000 only about 40% the 
average yield for California. Possibly this due the extreme rain- 
fall conditions,in Java, the average annual rainfall varying from 
175 in., distributed throughout the entire year. This would have 
tendency increase the quantity straw the expense the 
grain, allowing insufficient dry period for maturing the grain. 
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probable that, the rainfall were properly distributed, irrigation 
whatever would needed, the total annual rainfall excess 
the requirement for rice. 

The average quantity water used the Sacramento Valley 
California for rice culture about in., the extremes ranging from 
179 in. this only in. was precipitation during the 
irrigation season. The irrigation season, the way, from the 
middle April tle last October, from 147 189 days. 

The work investigation Texas, mentioned Mr. Rockwell, 
will doubtless great and the writer hopes that full 
descriptions the methods used and results obtained will published 
the benefit the profession. The writer judges the sampling 
various depths and intervals for the determination the dis- 
tribution moisture the soil both during the penetration the 
irrigation water and its consumption evaporation and transpiration. 

Mr. Harding’s criticism the addition 33% deep-water 
evaporation rates account shallow water well founded. Mr. 
not justify this fixed percentage, and the 
quantities given Mr. Sleight are probably more correct for the 
conditions obtaining Chewaucan Marsh during the irrigation season, 
the increment considered due only the water depth. There 
are other conditions obtaining the marsh—which are not encountered 
the pan experiments—which tend increase the evaporation rate, 
that, the aggregate, the 33% increment probably justified. The 
condition having the greatest influence that the dense plant 
growth, causing the water drawn the outside the stalks and 
the evaporation accelerated. 

The exception taken Mr. Harding the writer’s statement that 
“the ratio the quantity water transpired the quantity plant 
tent measurable”, justified the basis that makes his explana- 
tory statement. The writer, however, only. intended apply cases 
where other conditions were equal. the case forage crops, where 
the plant food taken largely from the air, holds very closely 
through wide range soil conditions. seed crop, however, will have 
variation transpiration ratio, depending the soil fertility. 

Mr. Stevens makes specific objections several the results 
obtained the writer, his various points will answered the 
order which they occur his second discussion. 

The writer had knowledge the 6-year record evaporation 
Keno, Ore., the time the investigation Chewaucan Marsh, 
or, for that matter, the time his paper was written. Inquiries the 
Oregon Agricultural College, the Geological Survey, and the 
Weather Bureau succeeded only unearthing the Ady record. Had 
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the writer known the Keno record, would have made use it, 
preference the Owens Valley. record. 

for the discrepancy between the writer’s tabulation the Ady 
record and that published Moritz, the writer did not, stated 
Mr. Stevens, quote Moritz his authority, except for those months 
specifically mentioned. The writer’s figures were obtained from photo- 
stat copies the original reports, furnished the Weather Bureau. 
for the difference between the results the Ady record and that 
Keno, the writer cannot agree with Mr. that .to 
difference water temperature. 

The writer cannot believe that the water has in. itself 

any great influence the rate evaporation, within the limits 
temperatures usually occurring. According 
laws, definite volume air, particular temperature and density, 
will absorb definite volume water vapor, this being dependent 
the temperature and density. saturation approached, the rate 
which the vapor will absorbed will course diminish, hence the 
effect humidity. the water thin sheets, spray, capillary 
form, evaporation will accelerated. liberate water 
vapor, about 966 B.t.u. must absorbed the water. natural 
conditions, this heat absorbed from the atmosphere, which thus the 
controlling factor. 
his pans control their temperature. thus made the experiment 
entirely dissimilar the natural evaporation, supplying 
the heat necessary evaporate the water artificial heating plant. 
The fact that the evaporation was greater the heated than in, the 
unheated pan merely proved that greater quantity, heat was being 
supplied it, which fact was the rise temperature 
the water. Under natural conditions, the temperature of. the water 
surface controlled the evaporation, rather than the converse. Mr. 
Sleight did not state his report the size the electric globes used, 
nor the were kept lighted. 40-watt lamp will produce 
about B.t.u. per 24-hour day, sufficient for the evaporation 
3.38 lb. water, which, the tanks used the experiment, would 
equivalent 2.06 in. depth. portion this heat, 
however, dissipated through the walls and bottom the tank. 

Also, experiments determine the effect flowing water 
evaporation, the conditions the experiment, were totally unlike 
any natural conditions. The water was with centrifugal 
pump, and, from inspection the single record published, the work 
degrees. Although correction, was the difference 
water temperature comparison pans, globes, 
extremely doubtful whether the relative 
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tion from the heat generated the bulbs would the same from 
that produced the working machinery. the writer’s opinion 
that, under similar conditions, there likely greater evaporation 
from flowing than from still water, due surface agitation and 
friction with the atmosphere, but this will indeterminate variable, 
due rather the relative movement the wind and water than 
the absolute motion either. 

Mr. Stevens states that “the correct figures for evaporation Ady 
are already 40% too high, yet the author increases them 74% for 
differences elevation.” the figures the Geological Survey 
Keno are accepted, against those the Weather Bureau Ady, 
which questionable, the difference 29% imstead per cent. 
The effect elevation, atmospheric density, however, seems 
open question. 

Soon after the publication this paper, the writer had his atten- 
tion called the statement that “evaporation 
inverse proportion the barometric pressure.” was imme- 
diately apparent that the principle was stated improperly, and 
wrote short discussion correcting the error and making additional 
explanations the matter. was decided, however, withhold this 
discussion until the writer submitted his closure; the substance thereof 
given below. The statement should have read follows: 

“The writer has always believed that, other conditions being equal, 
the evaporation will vary with funetion the difference barometric 
pressure the different points.” 

The writer based his opinion and belief the fact that the 
point water lowers the barometric pressure requiring 
smaller application heat vaporize the water higher elevations. 
true that the data published the paper Messrs. Duryea and 
Haehl are insufficient establish this beyond question, but platting 
the data Table that paper shows that the curve evapora- 
tion relation coincides with that barometric relation the 
limiting elevations 2500 and ft. Dr. Fortier’s experiments 
ranged from Elevation 4500 14500 ft., they are nearly all above 
those quoted Messrs. Duryea and Haehl, that possible that the 
relation may change the higher elevations. The writer’s confidence 
the physical law quoted such, however, that would rather 
inclined study with care all the conditions attending the Fortier 
experiments order ascertain there was not possibility other 
influences being strong enough counteract that elevation. 

The specific correction for the influence elevation the rate 


evaporation comparison with the evaporation records 


Valley was made from study the figures Table showing the 
differences, considering the pressure sea level 
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TABLE 20. 
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Percentage 
relation 
barometric height 


Drop 


Barometric height, barometer from 


Elevation, feet. inches. 


sea level. Elevation 
000 27.79 2.21 44.8 
000 26.74 18.5 
000 4.26 6.4 
000 5.28 80.6 


The writer makes claim that the various coefficients used cor- 
relating the evaporation records Independence conditions existent 
the Chewaucan Marsh are absolute. maintains, however, that 
their principle established physical laws, and that their application 
matter engineering judgment connection with careful observa- 
tion field conditions. This particularly true with the deduction for 
plant cover, characterized Mr. Stevens “mere guesswork.” The 
physical law that saturated air will take additional water vapor, 
and must replaced dry air evaporation continues. The fact, 
determined the writer inspection various periods growth, 
was that, the grass grew higher and spread, the movement air 
was more and more restricted. Although the straight-line variation 
may not justified experiment, logic, until experiment 
shall have given better one. 
this matter interesting note the actual results the soil 
pan evaporation tests Harney County, shown Figs. 20, 
inclusive. These are tabulated Table 21, from which will noted 


TABLE 21. 
LENGTH 
Begins. Ends. Days. 
Frye 1915 May July 8.90 
Wickes Field... 1916 March August 127 15.78 
Frye April August 114 15.62 
Verdo Field 1916 March August 128 


that, although the season averaged shorter than that assumed for the 
calculation, the total evaporation was greater. This may 
explained the fact that the season falls about month later the 
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Harney County tests than the Chewaucan calculation, part the 
hotter months—July and August—being included place March 
and April, used the Chewaucan figures. 

Fig. are platted the heights the growth the various 
pans the Harney County tests during season 1916. The 
uniformity growth apparent from this diagram, justifying the 
straight-line reduction evaporation for plant cover and the uni- 
formity transpiration increase. 


DIAGRAM SHOWING 
GROWTH PLANTS 


Height Gauge. 


April May June July 
1916 
25. 


Mr. Stevens states that plants continue use water after maturity, 
and compares the use water plants with the consumption food 
man, with fine disregard for the laws mechanics. The food 
consumed man transformed into mechanical energy, which 
dissipated work motion. Plants perform such work, and 
their food goes entirely into growth. When plant reaches maturity, 
ceases take water through its roots, and loses drying large 
portion that already taken, making hay while still standing. There 
even claim slight backflow into the earth, causing the loss 
some the food value, for which reason considered advisable 
stockmen for hay slightly before maturity, though the writer 
somewhat skeptical this, and believes that the greater food value 
hay cured after cutting over that cured standing probably due 
other causes. 

Mr. Stevens evidently not familiar with the practice curing 
hay. not usual leave the hay the ground more than 
hours, and where possible stacked within hours after cutting. 
Stockmen consider that the hay loses food value left longer without 


stacking. Moreover, after putting the stack, not only ceases 


lose weight, but gains weight absorption from the atmosphere. 
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Mr. Stevens’ inference that the ratios green weight, cured weight, 
used the Harney Valley experiments were taken from the test 
made Chewaucan Marsh also error, the cutting from each 
the pans having been cured for hours and weighed intervals 
during the period. 

The writer, after considerable study, unable comprehend Mr. 
Stevens’ “guessing” paragraph, assumes that was put add 
humor his discussion. 

Regarding the matter soil absorption, Mr. Stevens’ information 
correct the nature the peat, and also regard its low 
capillary limit. The layer actual turfy peat, however, quite.thin, 
being from in. depth, followed mixture peat the 
white voleanic soil, described the paper underlying the marsh, 
and gradually changing the unmixed white soil. Although the turfy 
peat has low capillary limit, shrinks and cracks allow- 
ing free access air the underlying soil, which has much higher 
limit. Test holes bored September, 1916, two months after 
the discontinuance irrigation, showed that the soil was practically 
dry for depth ft. About thirty holes were bored this time, 
representative the entire area the two marshes. the subsoil 
has been found practically impervious, the contained water 
the close irrigation must have been lost capillary rise and sur- 
face evaporation. 

the later test the absorption capacity the soil, Mr. Stevens 
correctly interpreted Fig. showing the putting 13.54 in. 
water into the tube September 10th, 10.15 in. being introduced 
and 3.39 in. 5.05 The top the tube was covered, 
prevent evaporation, and measurements the lowering the water 
surface were made intervals thereafter. The the line, 
showing the depth water absorbed, was platted from the observa- 
tions September 28th, the broken line being produced the same 
rate, which had heen uniform for the previous weeks. The curve 
below the line, showing the depth the absorbed water, 
was platted for the first in. from tests taken previously, the final 
measurement being taken September 28th, when the tube was 
removed and the core examined. The line between these points, 
well its dotted extension, was made from the percentage relation 
found from the measurements taken. 

now come the interesting part the discussion, the attempted 
application run-off data the three main gauging stations the 
Chewaucan River determine the actual the marsh. 
The arguments used remind one strongly those 
Northwest News, promotion sheet published the real estate firm 
promoting the Paisley Project, and the data presented have such 
similarity those presented the engineer for that contestant 
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the litigation, that the reason for the rather acrimonious nature 
Mr. Stevens’ discussion may inferred. fairness, the records 
the case should have been quoted, showing the presentation data 
the effect that, although the measurements Hotchkiss Ford 
included all water running off the marsh, those the Government 
gauging station did not include all that running the marsh, that the 
water passing the Hotchkiss Ford gauge did not all pass the Narrows, 
and that passing the Narrows did not all pass the Government gauge. 
Testimony was presented showing very considerable water-shed with 
high run-off percentage tributary the marsh, the run-off there- 
from being intercepted drainage canal along the edge the 
Upper Marsh and delivered the Narrows, and along the edge the 
Lower Marsh, Hotchkiss Ford. creek considerable size, known 
Avery, Oreek, empties the Upper Marsh and not 
included any measurements given inflow, while another, still 
larger, known Willow used for irrigation near the Lower 
Marsh, and was, the breaking dams, diverted into the Lower Marsh 
without appearing any measurement except Hotchkiss Ford. 
The effect these very apparent comparison the daily hydro- 
graphs the three stations, the run-off Hotchkiss Ford often exceed- 
ing that the Narrows during rainfall periods, and that the 
Narrows increasing much greater percentage than that the 
Government Station. 

Since this paper was written, the Court has handed down decision 
based the evidence produced the trial, allowing duty 3.9 ft., 
46.8 in., somewhat smaller than that claimed, but about double that 
advocated Mr. Stevens. This decision has been upheld the 
Supreme Court, appeal having been denied. The difference between 
the duty claimed, 60.1 in. and that allowed the Court, 46.8 in., 
13.3 in., was doubtless due the Court’s opinion that the full run-off 
claim in. was not indisputably established. 

The writer acknowledges the impossibility establishing the exact 
quantity necessary insure the proper movement water over the 
marsh, due the irregular flow the river. The total run-off meas- 
ured Hotchkiss Ford, shown Table 19, certainly did 
sent the necessary run-off, material part was run-off from 
the adjoining water-shed during storms, and did not the marsh 
all. The actual necessity for the movement the water well 
established, however, analysis the plant growth the marshes 
having been made Professor Kennedy, the University 
California, and being shown survey that whenever the flow 
the water was impeded knolls ridges, the valuable grasses were 
replaced tules and cat-tails, and wherever the flooding inter- 
mittent, the tops knolls, covered during the periods greatest 
flow but uncovered during periods lesser flow, the predominant 
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growth was blue-joint and for Mr. Stevens’ statement 
that the claim the necessity were true “there could have 
been any crop all 1915,” quite right, there having been 
crop all those parts the marsh where the water ran 
and was consumed without run-off, the only full crop being obtained 
from the small acreage the head each marsh, where the water 
was first turned the land and kept running continuously over it. 
This point was also well established testimony, and appears the 
Court records. 

study the hydrographs the various years record shows 
general excess water during the early summer, with falling 
below the requirement from the middle May onward. turning 
the whole flow over the land and flooding depth greater than 
was actually needed, the water was held and the uncovering the 
marsh delayed beyond the time when would otherwise take place. 
this which causes the run-off percentage high some 
years. For instance, 1914 there was very high March and April 
flood, causing high run-off for that year. 1916, the flow the 
water was ideal, coming the exact time and the quantities needed, 
causing low run-off during the parts the season when general 
the run-off high. 

The writer asks the indulgence his readers for having gone into 
much detail his closure paper which was intended—and 
stated the opening paragraphs—to merely descriptive methods 
used, for the purpose drawing discussion and criticism these 
methods, and tending toward improvement future studies. was 
not his intention make any point the results obtained, these 
being merely local interest. This point entirely missed ignored 
Mr. Stevens his first discussion, which criticises the writer’s 
failure touch the matter efficiency. 

The discussion, however, has enlarged the writer’s.knowledge 
offering him additional food for thought, and enables draw 
the following conclusions: 

(1).—That laboratory experiments are apt lead erroneous con- 
clusions the exact field conditions are not reproduced. This point 
was brought out Mr. Harding. was satisfy this condition 
that the pan experiments the Harney Valley tests were made 
the fields themselves, instead all together one place, reproducing 
the same conditions plant cover and water depth the pan 
the adjoining field. One pan each set had portion the 
water removed and replaced from time time, order reproduce 
far possible the condition changing water due flow 
the land. 

(2).—That there sparsity evaporation data, and such records 
there are lack sufficient completeness detail permit comparison. 
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would advantageous all the evaporation work could con- 
ducted either the Weather Bureau the Geological Survey, 
order insure uniformity, the pans being run the principal sta- 
tions combination with the other data, order have available 
for every section record evaporation well rainfall, run-off, 
temperature, etc. 

subsoil losses can only determined field experiment 
large seale, and necessary surface run-off can only determined 
long-time observations results under conditions they exist 
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thanks the writer are tendered all who have done him the honor 
his paper, and especially Mr. Fowler for the many 
weeks hard work which devoted the compilation the table 
data (Table Plate concerning one hundred long-span arch 
bridges. matter regret that there were not more contributors 
the discussion, especially many were asked individually 


take part therein. The reason for this, undoubtedly, the very limited 


amount knowledge the Profession, previous the publication 
the paper, concerning the economic questions treated and the weights 
metal steel arch structures. 

the eight primary problems set originally for solution 
this paper, six were solved making special designs and subsequent 
computations weights steel, thus settling, for these cases, beyond 
all whatsoever, the question economy metal; but the other 
two were based certain semi-rational, semi-empirical formulas that 
give the approximate weights carbon steel braced-arch ribs. 
these problems the validity the conclusions reached the investiga- 
tion was legitimately subject question; and that question was raised 
Mr. Fowler, who based his criticism mainly averages per- 
centage functions taken from the very complete table long-span 
arch bridges which compiled. 
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showed that the writer’s economic ratios rise span length 
for the different types arches agree fairly well with the superior 
limits found, Possibly this merely fortunate coincidence, because 
designers are often prevented ruling conditions from adopting what 
they might deem economic ratios rise span length; but, 
the other hand, might considered some corroborative evi- 
dence correctness. 

the two problems, however, viz., the economic depth 
arch ribs, there seldom any condition precedent which should 
prevent designer from adopting approximately the most economic 
depth; and hence averages depths ribs existing arches should 
show what the general impression designers has been concerning 
this question economics. Mr. Fowler computed these averages and 
found results considerably lower than those which the writer determined 
the use his before-mentioned formulas for weights arch ribs. 
Fiom individual judgment, based these averages, and the writer’s 
well, Mr. Fowler determined certain compromise economic 
depths varying from 2.5% for plate-girder arches 4.0% (and 
one for lattice-ribbed arches. Instead 4.0%, the writer 
had found 7.5% the most economic depth, but had pointed out that 
material variation can made therefrom without greatly increasing 
the weight. metal the arch, also that “any variation that 
likely adopted will reduction; because, generally, the appear- 
ance the arch improved making its rib depth smaller than the 
economic one.” Computations made from Fig. show that, the 
basis the writer’s original investigation, decreasing the ratios 
depth arch rib span length would give certain percentage increases 
weights metal the These are shown Table 12. 


TABLE 12. 
Percentage increase Percentage increase 

above minimum above minimum 
span length. arch rib. span length. 

0.75 0.00 0.55 2.75 

0.70 0.20 0.50 4.20 

0.65 0.65 0.45 6.80 

0.60 0.40 10.50 


view the preceding, evident that the writer, when pro- 
portioning arch rib, would probably have adopted, for esthetic 
reasons, depth equal about the span length, notwithstanding 
the fact that had shown the theoretically economic depth 74% 
thereof. 
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When Mr. Fowler challenged the findings the investigation 
this point, the writer stated that would prepare four designs and 
estimates weight for the ribs 500-ft. span, double-track railway, 
three-hinged arch bridge, plot curve indicating the actual 
economic depth; and has since done so, the depths chosen for trial 
being and the span length. These layouts are shown 
scale Fig. 32. The computations stresses were made the 
writer’s Assistant Engineer, Mr. Francis Schauensee, using the 
modern method influence lines, but, accordance with the writer’s 
suggestion, checking one set figures the old established system 
unit panel loadings. Although the check, course, was not exact, 
was sufficiently accurate for all practical purposes. 

With these stress sheets basis, and using the designing specifi- 
cations “Bridge Engineering”, the writer computed the sectional 
areas all the main rib members and measured their lengths from the 
diagrams, reducing properly those the web members allow for their 
failure reach the center lines the chords. Then multiplied each 
tabulated sectional area the length the piece, added the results, 
and multiplied the sum 3.4, the product representing the weights 
the main members, exclusive the details. All the latter, which the 
weights thereof are approximately alike for the four cases, such 
stay-plates, connecting plates, diaphragms, hinges, and rivet heads, were 
omitted, but the weights the splices and the lacing angles were com- 
puted and added in. The four quantities thus found were used 
weights” settle the economic question which was being 
investigated. 

These “comparing weights” were plotted Fig. 33, and curve was 
drawn through the located points. Considerable thought was given 
the drafting this curve between the limits and depths, 
owing the abnormality the latter layout. would have been 
somewhat more accurate compute the weight for depth, but the 
time and expense involved thereby did not appear justified. From 
this curve, will seen that the economic depth the rib for this 
span and for railway loading 64% the span length, instead 
74% thereof, previously determined. 

Recognizing that the making corresponding set calculations 
for highway bridge would comparatively simple matter, all 
stresses being found slide-rule, the writer concluded investigate 
the correctness his previous finding, viz., that the economic rib 
depths are the same for both railway and highway bridges. Some 
reasoning, based the manner variation the governing 
adjusted total stresses, had led him the conclusion that these eco- 
nomic depths would less for highway arches than for railway arches, 
the factor main influence being stress reversion chords, which 
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influence, course, augments the ratio live load plus impact 
total load increases. 


‘Estimates “comparing weights” were made before for depths 
and the span length, and the results were plotted 


Fig. 34, from which will seen that the economic depth for this 
case the span length. 


550 RAILWAY BRACED ARCH-RIBS 
PERCENTAGE 
SPAN-LENGTH 


Comparing Weights, Thousands Pounds, 
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ECONOMIC DEPTHS 
IGHWAY BRACED ARCH-RIB 
PERCENTAGE 
SPAN-LENGTH 


Comparing Weights, Thousands Pounds. 


These two sets figures permitted the determination the manner 
variation the depth with the ratio live load plus 
impact total load, shown Fig. 35. The two points enclosed 
circles that diagram indicate the economic-depth ratios correspond- 
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ing the ratios live load plus impact total load, the case 
railway and highway arch spans 500 ft. joining these points with 
right line and extending this, line both directions, obtain the 
data from which, using Figs. and 19, the diagram Fig. 


Economic Ratios Depth 


ECONOMIC DEPTHS 
0.08 
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Economic Ratios Depth Arch-rib Span-length. 
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has been prepared. That diagram shows that the economic depth ratio 
for railway arch ribs varies from 0.078 for 100-ft. spans 0.053 for 
spans; and for highway arch ribs from 0.056 for 100-ft. spans 
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These depths ‘are greatly excess the 0.04 ratio established 
Mr. Fowler; and the investigation proves that, endeavoring 
ascertain such important functions economics, not safe base 
conclusions averages professional practice. The writer 
feels greatly indebted Mr. Fowler, not only for the good work which 


has done compiling his table information concerning 


arch bridges and arch-bridge designs, but also for having challenged the 
writer’s finding for economic depth arch ribs. For railway arches 
the economic ratio first found proves all right for short spans, 
though too great for long ones; but the deduction made, the effect 
that the economic-depth ratios are the same for both railway and high- 
way bridges, wrong. The reason for the occurrence the error 
that the weight formulas for arch bridges, which were adopted 
basis for the investigation, were too empirical character warrant 
their use for the economic-rib-depth study, although sufficiently 
accurate for that the economic ratio rise span length. The 
probable explanation engineers’ failures the past use economic 
depths when designing arch ribs that they did not pay much atten- 
tion the question economy when making their determinations. 

for the question esthetics, the writer the opinion that 
rib depth more pleasing the eye than smaller one, and 


prefers the appearance obtained using depth, can generally 
minimum weight metal—certainly not very serious extravaganee. 
The eight diagrams stresses, sectional areas, and lengths mem- 
bers, prepared making this supplementary investigation, are not 
included this résumé, but may found the files the Society. 

Mr. Fowler claims that greater ratios rise span length are 
necessary for heavy arch bridges than for light ones; because the 
element rigidity, and, therefore, questions somewhat the writer’s 
but, concerning this claim, two facts should borne mind: 

writer’s investigations were made for economic depths, 
and, therefore, not necessarily for the best depths adopt for all cases 
and all conditions; and 

Second.—The economic ratios rise span length found the 
writer are never small, varying they from 0.20 0.28 for solid- 
rib structures, being 0.25 for spandrel-braced structures, and lying 
between 0.225 and 0.38 for braced-rib structures. Mr. Fowler’s table 
shows, for structures these three classes, respectively, the following 
averages: 0.18, 0.197, and 0.202, against 0.24, 0.25, and 0.3 the 
writer. Mr. Fowler’s corresponding recommended averages are, respec- 
tively, 0.22, 0.254, and 0.272. 

this seen, that taking averages for these three groups 

averages, viz., 0.263, and 0.249, the writer’s economic ratios 


that such extremes even are unsightly. designer 
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rise span length, the average, are 36% greater than those hitherto 
adopted the Profession and greater than those recommended 
Mr. Fowler. 

The reason that, truss bridges, light structures, for economy 
metal, require smaller truss depths than heavy ones because the 


greater values the web members; but, arch bridges, this 


condition cared for varying the ratio depth arch ring 
span length, and not changing the ratio rise span length. 

Dr. Thomson’s suggestion that, very heavy steel bridges, box 
sections for chords used, excellent one; and the writer for years 
has been advocating this innovation. making the plans for the 
Fratt Bridge, over the Missouri River, Kansas City, adopted the 
closed section; but the innovation was too drastic for the manufacturer, 
who was also the erector the structure; and the plans were modified 
agree with current practice, order comply with his wishes. 

Mr, Farr asks why the writer, Tables and gives the weight 
metal per linear foot “per side” for ribs and lateral system, while 
Table gives pounds per linear foot structure. The answer 
that, throughout the paper, comparisons were made excluding all 
weights common the structures compared, and hence the floor- 
system weights were generally omitted, and one side the structure 
only was considered. Table however, was desired show the 
variations the total weights metal per linear foot the three 
types construction, consequently, that the floor system was 
the totals. 

When Mr. Farr says: “The economy the weight metal ‘the 
arch over the simple truss appears, from the information the paper, 
commence spans more than ft., etc.”, and “As only 
the larger spans more than 000 ft. that any economy weight 
shown over even simple truss, and the span which the arch 
will come out lighter weight than the continuous truss will very 
much more than 000 ft., evident that made mistake 
reading Fig. 16; for, railroad bridges, the economy the arch 
shown begin spans about 100 ft. and not 1000 
claims, and, highway structures, the arch bridge indicated 
always being more economic metal than the truss bridge. There 
good reason for this misinterpretation, because the title Fig. 
reads “Percentages Apply Weights Metal Trusses Simple- 
Truss Spans Order Find the Weights for Arch Ribs and the 
Superimposed Columns with Their Bracing Carry the Same Live 
Loads” and there percentage recorded that great 100. 

Answering Mr. Van Cleve’s remark that “To place field splice 
across the crown-hinge would undoubtedly possible, but, the 
speaker’s opinion, would rarely justifiable, owing the quantity 
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splice metal required, and the expense the field drilling”, the writer 


would reply that this expedient has already been adopted, and without 


much trouble expense. the filling-in done average 
temperature, the field work involved very simple, but, any other 
temperature, some special apparatus required. The good results 
gained the insertion the additional members are worth many 
times the extra expense involved. 

Answering Mr. Sales’ remark that hoped 
that, judging past experience, the author will find time write 
treatise arch bridges, and include all the diagrams and prelimi- 
nary work for which space could not found his paper”, the writer 
would state that, some time ago, arranged almost that very 
thing writing jointly with young engineer, who expert 
difficult mathematical work, complete treatise “The Designing 
Steel Arch Bridges”, the writer taking the chapters dealing with the 
economics, the specifications, and all the practical features, and his 
associate handling those involving the mathematics. The work had 
progressed only far the laying out the list chapters and the 
determination the character the contents each, when, after 
thinking the matter over, the young man decided that would not 
undertake the contemplated enterprise; hence was abandoned. 
the writer has neither the time nor the inclination do, unaided, all 
the work such book, will never written him, but must 
left some younger man, possibly working conjunction with 
experienced bridge designer and builder. 

asks what the writer means “lateral system.” The 
term includes all the bracing between adjacent trusses, ribs, girders, 
whether lying horizontal, vertical, inclined but excludes the 
cross-girders, which pertain the “floor system.” Mr. Sales correct 
his surmise that the writer assumed that “the weight the lateral 
system plus rail-girders plus cross-girders will offset that the bracing 
the floor system, plus that the rib flanges the corresponding arch 
structure, plus that the other diagonals between the arch ribs”; but 
the writer had indicated. clearly that the weight the vertical sway 
bracing between opposite. columns was included with the weight 
the said columns and the arch ribs, hence the word “other” excluded 
the diagonals the vertical sway bracing. 

The section arch rib will not often “symmetrical about the 
neutral axis”, for the areas the chord members will generally 
direct proportion the governing stress combinations. The contour 
the arch rib usually cannot “be placed give symmetrical 
rib sections”; but, for uniformly distributed loads, the axis (or line 
apparent symmetry) parabola, while other cases the curve should 


correspond the equilibrium polygon for dead load plus one-half the 
live load. 
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Mr. Sales asks “what the author has say” the subject the 
simultaneous existence economy and esthetics bridge design. 
More than two decades ago, the writer expressed himself 


“The author firm believer the principle that true economy, 
engineering excellence construction, and the best architectural effect 
will almost invariably found accompany each other, and 
inseparable the designing any bridge. Moreover, any bridge built 
with due consideration for, first, efficiency, second, appearance, and 
third, economy, will satisfactory and gratifying not only the 
trained expert, but also the general engineer and the railroad man, 
and even the public because when observer notes that such 
structure all the engineering requirements are properly provided for, 
that there evident waste material, and that all due advantage 
has been taken the conditions the bridge sightly and 
harmony with its surroundings, his eye will necessity pleased, and 


his inherent sense fitness will cause him regard the structure with 


feeling pleasure.” 


Mr. Sales asks how the writer “would design the ordinary through 
type truss span that the top lateral bracing could arranged 
assist the top chords the utmost extent taking part the 


compression which these members are subjected.” The aiding the 


top chords the upper lateral struts not desirable feature, but, 
unfortunately, certain extent, unavoidable. American 
practice such aid reduced minimum swinging the span clear 
from the falsework before making the final connection for each 
diagonal the upper lateral system, thus preventing these diagonals 
from aiding all carrying the dead load. considered advis- 
able reduce the amount the aid which the diagonals give 
resisting the live-load stresses the chords, can done putting 
draw them, or, other words, punching the connecting holes 
shorten slightly the effective length the piece and 
during erection the use drift-pins. 

Answering Mr. Sales’ question respect Problem No, the 
comparisons were made with three-hinged arches; but the writer does 
not believe that the results would any different for two-hinged 
arches. Hingeless construction for the spandrel-braced arch, although 
feasible under certain conditions, far the writer knows, has never 
been attempted even considered. can see possible advantage 
adopting it. 

The writer the same opinion Mr. Sales, concerning the 
economies continuous trusses, viz., that the economy claimed some 
engineers due simply improper ignoring the effect revers- 
ing stresses. has had mind lately the solution this question 
the only satisfactory way possible, namely, the proportioning 
two continuous and two non-continuous trusses for the same layout 


q 


Papers.] DISCUSSION ECONOMICS STEEL ARCH BRIDGES 525 


and the same live load under different specifications respect the 
treatment reversing stresses. Owing the fact that the calculation 
stresses long-span, continuous trusses tedious, complicated, 
and expensive, the writer thought shorten greatly the labor involved 
his proposed economic investigation procuring from brother 
engineer the live-load stresses, dead-load stresses, weights metal, 
for large two-span structure with continuous trusses, which that 
engineer had lately built; but the favor was refused. Some day, how- 
ever, the writer lives long enough, will solve this and two other 
problems; because these three would about complete the 
solution him all the important economic questions that occur 
the specialty bridge designing. 

respect the diagram Fig. 16, concerning which Mr. Sales 
states that the writer computed the percentages for only the 100-ft. 
and 000-ft. spans and interpolated for all intermediate spans, there 
misunderstanding. The lines for both railway and highway struc- 
tures were determined for number spans. was the intermediate 


Mr. 
Waddell. 


line for electric railway structures that was interpolated, owing 


fact that the writer has not built many electric railway bridges that 
not carry also highway loads. 

The writer certainly appreciates highly the trouble which Professor 
Jacoby took preparing much valuable information concerning 
metallic arch bridges supplement his paper. 

Mr. Molitor must have overlooked the last six lines the penulti- 
mate paragraph the paper, which read thus: 


“Again, the comparison the costs arch superstructures and 
truss superstructures alone not much importance; for economic 
investigation, any value, must include both substructure and 
superstructure; and the costs the former are likely very differ- 
ent-in arch designs and simple-truss designs crossing.” 


impracticable take the substructure into account when 
making general economic investigations for arch bridges, because 
two case thereof are alike. case succession long spans 
which there choice rise, tentative layout should made. 
using the anticipated economic ratio rise span length when both 
substructure and superstructure costs are considered, then the cost 
piers and spans should computed, the uneconomic effect depart- 
ing from the established economic ratio rise span length given 
Figs. inclusive, being used calculate the weights metal 
from those diagrammed Figs. 21, Next, this work 
should repeated for slightly greater ratio rise span length, 
and then for slightly smaller ratio thereof. These three sets com- 
putations would probably determine the best ratio; but, not, still 
another set would necessary. 
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Mr. Molitor criticizes the writer’s statement that “in order 
cover effectively the ordinary range span lengths for arch designing, 
was necessary compute for three lengths”, saying that 
more than three points fix curve law.” reply, the writer 
would state that the results the calculations these span lengths 
were not used plot curves, but merely show how the economics 
varied for different span lengths. ample number points was 
used all the curves given the paper. 

Concerning Mr. Molitor’s remarks Problem No. the questions 
brings are fully treated the résumé Mr. Fowler’s discus- 
sion; but the writer would also remark that the fundamental principle 
the method originally used determining the economic ratio 
depth rib span length was logical, although not quite accurate 
enough, was shown the subsequently prepared, correct, detailed 
calculations, given previously this closure. 

Mr. Molitor thinks that “it strange that the author did not give 
more attention the economic shape the arch center line.” The 
reason therefor that this economic question had already been solved 
satisfactorily other investigators, including Mr. Molitor himself, 
the scope the paper being only economic problems hitherto unsolved 
incorrectly solved. Reference was made this matter one place 
the paper, where was stated that, the dead load practically 
uniform across the span, the curve should parabola; and that, 
otherwise, should correspond the equilibrium polygon for dead 
load plus half the live load. 

The assumption the writer single value for impact for all 
arch spans the same length and subject the same live load caused 
error any importance the economic deductions, for the small 
resultant errors the several spans compared were practically alike. 
Without having made number assumptions similar this unim- 
portance, would have been impracticable for the writer undertake 
the heavy load work involved the entire economic investigation. 

That there should difference arch bridges and truss bridges, 
regards the treatment the effects reversing stresses, the writer 
not disposed deny; for once was compelled design 425-ft. 
arch-span railroad bridge for British Columbia according the 
awkward and, many respects, absurd specifications for railroad 
bridges issued standard for Canada the Dominion Government. 
The writer determined first his own specifications that the arch 
structure would cheaper than truss bridge; but, afterward, when 
was detailed according the rulings the government specifica- 
tions, the economics were reversed; nevertheless, for several good and 
sufficient reasons, the arch type construction was finally adopted. 
Notwithstanding this fact, the writer cannot agree with Mr. Molitor 
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each member that will withstand safely its maximum and mini- 
mum conditions stress, one time, without exceeding the allowable 
units stress for each condition.” Such complete ignoring stress 
reversion does not appear the writer warranted the present 
professional knowledge concerning the wearing effects ‘of reversing 
stresses. 

Why Mr. Molitor pins his faith Professor Howe’s ancient findings 
concerning the comparative hingeless, two-hinged, and 
three-hinged arches, notwithstanding the fact that the writer has 
lately found, from actually computed designs and weight estimates, 
diametrically opposite results those Professor Howe, not 
apparent. 

No, the writer certainly not swinging over approval the 
use redundant members bridge designing; nor does anything 
the paper warrant the drawing such conclusion. 

Replying Mr. Stoney’s statement that the arch bridge not 
suitable for India, because the bridges that country are generally 
over sand and silt river beds, requiring very deep foundations, the 
writer would reply that, for such crossings, the arch absolutely 
unsuitable; but, when the mountain districts that country are 
developed railroads and highways, the arch type structure may 
found appropriate for many proposed crossings streams and 
gulches. 

Supplementing Mr. Frankland’s remarks the economics the 
arch, the writer would point out that the reduction of. the 
horizontal thrusts the tops the piers effects decided saving 
the cost the latter; and that the greater the proportionate lengths 
the flanking spans spans, the greater the economy pier 
material. before indicated, impracticable, general study 
bridge take into account the variation costs 
substructures. One could passing from the general the 
particular, assuming foundation profile; but the results deduced 
would apply numerically only the crossing assumed. However, they 
would give fair indication what one might properly expect from 
other crossing conditions not too dissimilar. 

the case cited Mr. Frankland, concerning the foundations 
arch bridge being partly rock and partly piles driven rock, his 
solution the problem perfectly proper, because the bascule 
arates the two types foundation; but, states, the placing 
abutment arch span rock and the other piles unwise 
expedient. the writer’s opinion, doing might, under certain con- 
ditions, involve violation good engineering practice. 

Some engineers, who adhere old-fashioned notions, contend that 
masonry concrete arch bridges are applicable bed-rock foundations 
only, and that the piers and abutments therefor should never rest 
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piles. Although true that bed-rock the ideal foundation for 
such structures, pile foundations can made entirely satisfactory, 
provided the masonry the bases carried well down into firm ma- 
terial capable resisting properly the horizontal thrust. not 
legitimate count the horizontal resistance the piles; and 
would criminal practice rest the piers and abutments arch 
bridge piles the tops which, below the pier bases, act like stilts 
because passing through soft material before reaching hard bearing. 

The writer was once the sole cause the prevention the build- 
ing exceedingly long, reinforced concrete, combined railway 
and highway arch bridge over arm the sea where great and dis- 
astrous wash-out had taken place, and the design for which the bases 


‘of the piers and abutments were carried very short distance below 


extreme low-water mark, and were supported piles passing through 
ft. extremely soft material before reaching layer 
earth that had any claim firmness. How much horizontal resistance 
could such stilts have offered thrust produced the passing 
heavy locomotives? Had the structure been built the proposed 
layout, appalling accident, probably involving the loss many 
human would certainly have resulted; and was only the 
exertion the writer’s utmost powers eloquence that the authorities 
were persuaded reject the design. fact, something more effective 
than eloquence was used; for the ignoring prediction dire 
disaster acknowledged authority bridge design would have 
rendered the officials concerned criminally liable case the occur- 
rence the predicted failure—and were informed that fact. 
the writer was not retained the work, and knew that was not 
going be, his motives were entirely altruistic; and now has the 
feeling that the vigorous stand which took saved 
the railroad companies and the community from serious trouble and 
the Engineering Profession America from lasting disgrace. 

Mr. Frankland quite right when states, respect arch 
designing, that “the proper determination the true calls 
for more judgment the ‘part the designing engineer than with any 
other type bridge”; and the writer trusts that the result this 
paper, with the discussions and the résumé thereof, will enable 
engineers who are considering the adoption the arch type 
construction for any crossing come quickly correct conclusions 
concerning the economics involved. 
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IMPROVING ARCH ACTION ARCH DAMS 


Discussion.* 


Creager and Mr. Woodard have made the suggestion that narrow gaps, 
say, 12.in. wide, should left for contraction joints which should 
filled during the cold season, before the pond rises. 

true that such wide crack could filled more uniformly 
over 100% the bearing, than one only in. wide, but requires 
twice the quantity formwork make this wide crack than make 
the ordinary contraction joint. The cost this extra formwork. 
considerably more than the cost iron pipes for grouting purposes. 

The grouting process does not take long complete, and the richer 
grout will attain high compressive strength short time, making 
possible for the structure withstand full water pressure very soon 
after grouting. 

Mr. Woodard points out that, unless extraordinary care taken, 
will never known whether not the joint has been filled uniformly 
with grout. This, course, true. 

The idea the grout-pipe system has been developed largely from 
observations how not grouting. The iron pipes are absolutely 
necessary, order reasonably sure that too much area not left 
without bearing. 

One cannot sure that the bearing the contraction joint 
100%, but water-tight joint obtained with less, the voids 
would not necessarily connect with one another. 


Discussion the paper Jorgensen, Am. Soc. E., continued from 
November, 1918, Proceedings. 
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Arch stresses are generally kept low enough that accidental 
higher bearing stress can taken care with perfect safety. The 
material composing the }-in. inserted “key-stone” well supported, 
and, therefore, can carry safely higher stress than ordinary arch 
compression. 

Mr. Nimmo’s curves, shown Fig. 11, correspond fairly well with 
what one would expect under the varying conditions temperature 
and load. 

The deflection the crown the Lake Spaulding Dam has been 
measured, from time time, point ft. down from -the crest 
the present dam (260 ft. above river level and 280 ft. above bed-rock), 
and the crest. 

The deformation the concrete the crest more subject 
variation the temperature the air, than the point ft. down, 
where the arch thicker, which only logical. 

After the Lake Spaulding Dam was built height 225 ft. 
river level, rather high rate speed, the zero point for the 
deflection the crest was set November 25th, with the reservoir 
practically empty, but with all the chemical heat still the concrete. 

Three months later, the reservoir was full, and the cold water and 
air (February) had absorbed all most the chemical heat. The 
total deformation, due the water load, the disappearance the 
chemical heat, and the natural shrinkage, was 3.44 in. 

The chemical heat had evidently caused the crown pushed 
up-stream direction about in., the maximum deflection since 
has been than in. 1916, ft. were added the top, and, 
present, ft. additional are being constructed. 

During the last two winters, the contraction joints have been 
grouted with the exception two. This grouting has had the effect 
diminishing the deflection, which should, and, July 8th, 1919, 
with the reservoir practically full, the point ft. below the crest de- 
only in., and the one the crest only in., this latter 
point being more subject the higher temperature July. 

The water load generally comes the spring, the same time 
the temperature. can expected, when the two re- 
maining ungrouted contraction joints are filled, that, under the con- 
ditions stated previously, there will deflection, which case the 
arch would act theoretical arch, with secondary cantilever 
stresses. 

Should the reservoir happen full the winter, there would 
still some deflection, then the deformation due load would 
not compensated expansion due increase temperature; 
fact, thermostats show yearly variation 20° Fahr. inside the dam, 
ft. down from the 260-ft. crest, but the deflection would less than 
grouting the contraction joints had been done. 
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NEW PRINCIPLE 
THE THEORY STRUCTURES 


Discussion.* 


Esq. (by writer submits thie follow- 
ing discussion the “slope-deflection” method§ applied frame 
analysis: 

difficulty the analysis frames for concrete ships found 
the irregularity their make-up and the inapplicability ordinary 
methods secure accurate results. 

The transverse framing concrete ship consists generally 
large number members, varying stiffness, connected rigid 
joints, and continuous throughout. Many these members have great 
variation stiffness throughout their length, curved, and 
still others are arches their mode action, and vary loading 
and end conditions. 

Perhaps the most unusual problem that frame having 
one more its members irregular arches, with ends neither fixed 
nor free, but subjected degree restraint determined entirely 
the relative stiffness and loading all the members the struc- 
ture. 

treating this problem, the method developed the writer 
similar that described Swain that the tangent 


Discussion the paper George Swain, Past-President, Am. Soc. E., 
continued from March, 1919, Proceedings. 


Senior Structural Engineer, Engineering Section, Emergency Fleet Corpora- 
Philadelphia, Pa. 


Received the Secretary, May 2d, 1919. 


The so-called slope-defiection method, first treated the writer, 
lished Engineering, No. the University Minnesota, 1915. 
special application this method was made shortly afterward Bulletin No. 80, 
the University Illinois Engineering Experiment Station, paper 
Stresses Office Buildings.” 412 the “Concrete Engineers’ 
Messrs. Hool and Johnson, credit given the writer for the method for the general 
rigid frames, which used Chapter 10, “Moments Rigid Build- 
Frames.” 
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direction slope the elastic curve the member, certain critical 

Discussion and Derivation end conditions any 
member subjected any possible distortion (in one plane) due 
flexure, may expressed defined certain the elastic 
curve which will called R,, and Rg. these 
quantities, the calculations, some multiple the tangent 
values small angles. The angles, turn (or their tangents), are 
measured the quotients certain deflections divided distances 
the member question. 

Any condition distortion, determined these end conditions 
combination with certain loads applied between the ends the 
member, can effected the application certain end moments, 
and M,, together with force, one end, applied the direc- 
tion the line, AB, connecting the ends. The general expression for 
the bending moment, any section, for the most general case 
curved member with flexure the plane the member only, takes 
the following form: 


(1) 


The quantities, and will defined with the aid 
Fig. 29. 


ratio the distance from the projection any point, 
the line, AB, connecting the ends the member, divided 
the length AB; 

this ratio where the distance the projection any point 
measured from 

the rise, distance, measured right angles, from 
the point the axis curved member which farthest from AB; 

the ratio this same distance for any other point the 
distance, 

the bending moment any point which calculated any 
statically determinate basis. 
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general, assumed zero the ends the member. 
Then, any direction one reaction (as assumed, and its value 
calculated taking moments the forces about and equating 
zero. may then determined, both value and direction. 
The member now being equilibrium under applied loads, the value 
for all the points along the axis (ten are generally sufficient) 
may becomes evident that any set values con- 
sistent with the applied loads may used. 

order make these end conditions the elastic curve the 
general member the unknowns solved for, rather than the un- 
known bending moments and thrusts the ends, becomes necessary 
express the latter M,, and terms the former S,, 
R,, and Ry). 

This can done because the definite and well-recognized rela- 
tions between the extreme fiber deformations member subjected 
bending, and the accompanying deflections. 

Before this done, more definite statement concerning 
and Ry, will made. These quantities are all ratios which, when 
multiplied (for and R,) (for Ry), will give certain 


all measured direction right angles the line, 


The deflection the end, from tangent the elastic curve 
combination the two, depending the final direction the 
line between the ends relative its initial direction. the general 
formula, this deflection must made function both and 
Also, the deflection the end, from tangent the elastic curve 
the end, will function both and The deflection 
either end with respect the other, which takes place line between 
these, measured the quantity, Ry. 

the foregoing deflections, are equated their values, terms 
the bending moment any section. before indicated, this moment 
value will function the unknown moments, M,, M,, and 
which are the values found result solution this 
method. 

The member under consideration will divided into ten more 
sections, having necessary relation each other, far relative 


length and stiffness concerned. The value for each section 
obtained, being the axial length the section and the average mo- 


ment inertia. The calculation the values simplified the 


consideration that only relative values these quantities need used. 
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means the relation between the deformation the extreme 
fibers bending member and its deflections; the value these 
deflections will expressed terms the bending moments which 
determine extreme fiber unit deformations. 


any small length, along the axis any member sub- 
jected bending stress, over which the average bending moment 
and the average moment inertia. Applying the fundamentals 


A 
deflection, will found that equals the deflection 
B 


right angles Therefore: 


Then, neglecting the value which common all the equa- 


tions, and knowing that only relative values the 


simpler form these three fundamental equations deflection are 


these equations govern the signs the 


entirely different scheme. 


Also, the general frame problem must divided into two entirely 
different phases. one these the object determine the effect 
‘end conditions and loads curved member varying stiffness, 
with regard the distribution moments throughout the length 
the member. The common problem the hingeless concrete 
arch one the simple forms this problem, where the quantities, 
and which determine the end conditions, are zero. problem 
this sort, the bending moment any section member will 
considered plus minus, according produces tension the 
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lower upper extreme fiber. Lower upper extreme fibers may 


determined entirely separate sketch the member any posi- 
tion, without relation its exact relative position orientation 
the structure. 

After finding the effect all possible end conditions and applied 
loads the end moments this member, and M,, the sign 
each these moments determined its effect the rotation the 
the joint clockwise will given plus sign, and counter-clock- 
wise, minus sign. 

any straight member, individual solution find the effect 
applied loads and end conditions not necessary. The moment 
any end, straight member, AB, with uniform stiffness may 
expressed the general form: 


the fixed beam moment which gives the effect applied 
loads when the end conditions are zero. This case that fixed 
beam for straight member, hingeless arch for curved member. 

For any end conditions other than those expressed zero values 
and the effect end slope values, and S,, and the relative 
end deflection, the final moment, M,, may obtained direct 
algebraic addition the end moments due these quantities, 

should noted that the values conditions, and 
are determined entirely with reference the original direction the 
line connecting the ends the member its unstrained conditions. 

Also, clockwise rotation the end slope values the elastic line 
will make and plus, and counter-clockwise rotation, minus. 
Similarly, either end rotates clockwise direction relative the 
other end, will plus. 

When the general expression for given Equation (1), 
substituted Equations (2), (3), and (4), the following equations 
are obtained, and these, when solved simultaneously, will give perfectly 
general values for and M,, wellas Fr. This last quantity 
measures the effect end thrust the direction, AB, all the 
moments, and will readily seen that any straight member this 
will not affect the moments any primary sense: 
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Solving these three equations simultaneously gives: 


K, —K, 


(Same denominator for 


(Same denominator for 


Fr=+ 


These summations may obtained conveniently the tabulated form indicated the problem, and, 
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The following application this method typical ship 
problem has been worked out Cummings, Jr., Jun. Am. Soc. 


This problem considers the member around the bilge 
arch, with its end tangents free turn certain distance depending 
the stiffness the other members framing into it, well the 
applied loads. was simplified the assumption uniform stiff- 
ness throughout the length the arch axis, and also the fact that, 
although the ends here are free twist, they will not have relative 


motion. These facts eliminate factor the arch solution, and 


also eliminate unknown solved for the simultaneous 
equations. The four unknowns, S,, and S,, are obtained 
the solution four simultaneous equations for the joints the frame, 
and respectively. Each these equations expresses the 
statically determinate condition, that the summation the tendencies 
all the moments acting joint must equal zero. 

Fig. shows diagram indicating the 
clear effective span the members, 
Table gives the calculation the end 
bending moments all the members for 
the condition where all the values are 
zero, which the fixed-beam moment for 
the straight members and the hingeless- 
arch end moments for the arch member, AB. 

Fig. 30, for the lengths members 
takes the clear span and not the distance 


from center center the supports. Fic. 30. 
Find all members, and express terms equal 10, 


Table contains the complete general expression for the bending 


moment each end every member the frame. Each these 
moments takes the form 


the fixed-beam moment for zero change end tangent direction, 
has been calculated, and has zero value these equations, be- 
cause the action the frame admits relative displacement 


the joints. measure the relative the various 
members. 
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Mr. TABLE 3.—CALCULATION FIXED-BEAM END 
Maney. 
Moment 
Point. Member. Loading. Sign. Moment. 
Pounds. 
G 
B BA ped “ “ 116 000 
None 


None 
None 
None 


TABLE 4.—STIFF FRAME CONTAINING ARCH MEMBER. 


Joint. Member Equation. 
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the member, BA, the end moment, 
with zero change slope, has arch moment 
116 000 in-lb. This was calculated the ex- 
ample under arches. The arch moment sign, 
calculated, negative, which means that the out- 


Co; 
B Pression 


side arch fibers are tensile. cause tension 
the outside, that portion the arch near the 
abutment, must rotate counter-clockwise, hence 
the negative slope deflection sign. Rotation 


The four simultaneous equations necessary for solution stiff 
frame containing arch member are indicated Table Each 
these equations states that the summation the moments the ends 
all members framing into joint, which occur the joint, should 
equal zero. There are many unknowns found (Sz, Sc, Sp, and 
there are equations. 


TABLE 5.—STIFF FRAME CONTAINING ARCH MEMBER. 


Sum All End Moments Around each Joint and Arrange Follows, 
Solving the Simultaneous Equations Elimination: 


2.848 
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The coefficients these unknowns, with their signs changed due 


transposition, are indicated opposite the equations the left the 


rows and below the unknown values indicated the tops the 
columns. The details the solution the for the 
values are shown Table 


Table contains the calculations for the final values the moments 
the ends the members. The values just found are sub- 


‘stituted the equations shown Table These final moment 


values are shown Table sum zero the various joints. 


TABLE FRAME ARCH MEMBER. 


Final Values End Moments Joints. 


Then: 
Member Equation. 


Fig. the load line the arch shown part two 
force polygons. The first has pole which arbitrary and deter- 
mined any statically determinate condition where the end forces 
rays pass through the ends the axis. The second correct pole, 
which determines the final forces acting the arch, found 
correcting for M,, The final pressure line may then 
drawn, which will check the calculated final moments the arch mem- 
ber, AB. 


| 
4 
| 
| 
| 


re 
mM 
= 
| 
oO 


Force No, 7 
23 780 Ib. 


FORCE AND EQUILIBRIUM POLYGONS 
CORRECTED FOR 
ARCH ACTION 
Frames center 
Moments Plotted Tension Side. 


Eccentricity = 


N\ 


Arch Axis 


30 140 Ib, 


Force No, 4 


Force No. 3 


orce No:1 Force No, 


Force No, 2 


Force No.7 Force No. 8 


Pole Corrected 
for Arch Action 


Pole for assumed 
Simple beam Aetion 


W Eccentri ity = 


33,12” 
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MOMENTS AND SHEARS 
MIDSHIP TRANSVERSE FRAME 
Full Submergence plus Deck Load 
Moments Plotted Tension Side Members. 
| / M pp + 6 300 in-Ib, | 
aaa > | 1600 Ib, per ft, Water| g a 
= Shear= 20000 Ib, 3 | 
8750 Ib, per Water 
Shear= Ib, 


32. 


Fig. contains sketches indicating the loading for the whole 
frame, and the final moments throughout the frame, plotted the 
tension side the axis the members. The shear values are also 
indicated. 
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THE EAST CANYON CREEK DAM 


Discussion.* 


has stated, the East Canyon Creek Dam forms part co-operative 
irrigation enterprise known the Davis and Weber Counties Canal 
Company, which owned and controlled community farmers 
occupying the “Sand Ridge” immediately south Ogden, Utah. For 
the past twenty-eight years, the writer has acted first consulting engi- 
neer and, later, adviser this Company. The knowledge thus 
gained the efforts made its stockholders during the past quarter 
century store water for irrigation purposes, his only excuse 
for presenting brief form few ideas two phases this subject, 
1.—The advisability—when financial and other conditions warrant 
—of designing and building dams impound water for 
irrigation purposes progressive stages. 
2.—The advantages—where physical conditions 
ing abutments gravity section each side canyon 


the dam site, and confining the arch the central portion 
the structure. 


The first these phases can best considered relation the 
enterprise under discussion. August, 1894, the writer made 
examination the dam site described the author, and 
that the company purchase the site and proceed utilize the 
extent the funds available and the credit then obtainable the part 
the company; and this was done. rock was abundant and easily 

Washington, 

Received the Secretary, June 3d,.1919. 
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obtained, the writer recommended loose rock dam having steel core 
protected asphalt The site selected the writer lay well 
within the canyon, but, excavating for foundation, the officers 
the company shifted the site near the upper entrance the canyon, 
with view lessening the cost building the foundation. Most 
the -troubles which subsequently affected this structure were directly 
traceable this change location. ‘The original dam had effective 
height ft. and formed reservoir with capacity 850 acre-ft. 
The topography the site selected was well adapted this compara- 
tively low dam, but was unsuited the additions the structure after- 
ward imposed the original. 1900, the capacity the reservoir was 
increased 9000 acre-ft. raising the dam ft. This increase 
could not made extending the steel core vertical direction, 
for the reason that the upper portion the steel core well the 
upper portion the rock filling would have lain outside the canyon. 
(See Accordingly, the steel plates forming the core were inclined 
down stream angle degrees. Two years later, when the 
capacity the reservoir was increased 14000 acre-ft. and the 
effective height the dam 100 ft., there seemed other 
course than place all the additional rock material the down 
stream, was done before, and continue the extension the core-wall 
the same inclination the vertical. cross-section the original 
dam and the two additions shown Fig. 


4. 


calling attention the weakest feature the old structure, 
only fair add word bearing the success the enterprise 
whole. stored water from the reservoir was available, the 
farmers under the system were not prosperous condition. Being 


the late appropriators the stream, the company was entitled, 


portion the annual flow Weber River only when there was 
surplus. Usually about July each year, when the discharge 
the river was needed prior appropriators, the company was com- 
pelled close its head-gates and keep them closed throughout the 
remainder the crop-growing season. consequence, only grain and 


partial crops fodder could raised. Neither orchard trees nor late 


vegetables could grown with any assurance success. With 
limited and unreliable water supply, the farmers could not produce 
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the most profitable crops. that time, the price improved farming 
land under the system ranged from $10 $30 per acre. Water stock 


the company having par value $50 per share, was not worth 
more than $10 $12, and fair valuation the property the com- 
pany would not have exceeded $250 000. 

The use water stored the East Canyon Creek Reservoir grad- 
ually improved these conditions. has been stated, the quantity 
stored was first relatively small, but, 1902, had been increased 
nearly acre-ft. 1910, the writer had occasion examine the 
affairs the company and found improved lands selling for $300 and 
more per acre, the value the water stock had increased from $12 
1896 $175, and the value the property the company was 
conservatively estimated $1000000. During the past eight years, 
the affairs this company have improved more rapid rate than 
any like period its history, that present its financial condition 
highly satisfactory. 

This much the history this enterprise cited order call 
attention the feasibility and economic soundness building dams 
store water for irrigation purposes progressive stages. Considered 
the abstract and without reference local conditions, most ‘engi- 


would inclined condemn such course unsafe and un- 


sound, and they might with reason undertake prove the accuracy 
their viewpoint this same enterprise. 

Here company that built dam cost more than 
$50 000, enlarged 1900 cost $35 000, enlarged second time 
1902 further cost about $25 000, and, 1915 and 1916, built 
new structure from the foundation cost $193 000, thereby 
abandoning the greater part the old structure. Thus, period 
years, $303 000, exclusive interest charges, had been expended 
storing water. first sight, would appear that good engineering 
practice well economy would have called for the construction 
the first place permanent dam ample capacity cost’ less 
than $200 000. 

not difficult show that such course was impracticable, 
under conditions then existing, and even could have been done, 
doubtful economy. The financial condition the company 1896 
precluded the possibility raising anything like $200000 store 
water. was difficult bond the property raise order 
provide funds build the original The interest these 
bonds was 74% per annum. Accordingly, the company would have 
been obliged abandon the idea storing water. Some other organ- 


ization all probability would have secured the valuable East 
Canyon Creek, and, to-day, the financial status the Davis and Weber 


Counties Canal Company might have been better shape than 
was prior 1896. 
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For the sake argument, let assumed that the stockholders 
the company were position 1896 bond their property con- 
struct dam capable impounding 28000 acre-ft. the light 
subsequent developments, would this course have proved economically 
sound? The writer does not think so. With the possible exception 
the period from 1896 1900, inclusive, the water. users the enter- 
prise had sufficient water meet their requirements and provide 
for normal expansion. Unless the surplus could have been sold other 
parties, the greater part the 000 acre-ft. stored could not have been 
utilized. Furthermore, base estimate what actually occurred, 
doubtful much more than one-half the storage the large 
reservoir would have been utilized for the first years after comple- 
tion. the meantime, the unused portion the stored water would 
deposit its quota silt within the reservoir and lessen that extent 
its holding capacity. 

Furthermore, during this 20-year period, the interest the cost 
dam capable impounding 000 acre-ft. excess the interest 
the expenditures actually made storing water progressive 
stages, would have amounted large sum. The following figures 
may convey some idea this extra interest charge the basis 74%, 
compounded annually: 


Interest $193 000 for years................ 


This accounting the two methods building dams for the storage 
water shows balance $344 340 favor the plan actually fol- 
lowed. Even when the rate interest reduced per annum, 
which corresponds more nearly current rates for such undertakings, 
the balance favor the same plan would still 

order understood, should stated that the building 
dams separate stages additions, herein advocated, might not 
economically sound all the water stored such structures could 
utilized soon after completion. Such course applies particular 
water stored for irrigation purposes, for the reason that long periods 
time usually elapse before even one-half the volume water stored 
utilized. The profile, Fig. based the returns the 13th Census, 
shows the average rate settlement irrigation enterprises the 
United States.* The profile based data secured from 522 enter- 
prises, each containing 5000 more irrigable acres, Generally 


the United States,” Teele; Appleton Company, New 
York. 
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speaking, the larger the project, the slower the rate settlement. 
Experience has shown that projects containing 000 more acres, 
period years elapses average before 50% lands are 
settled. 

combination two types dams, the writer believes such plan not 
only feasible but desirable where conditions are suitable. 

The nearest approach this combination type concrete dam, 
far the writer aware, was first made use Hawgood, 
Am. E., the design and construction the Huacal Dam 
Nacozari, Sonora, Mexico.* quote Mr. Hawgood: 


“The dam not the arch form for its entire length. For ft. 
its southeasterly end gravity section, and direction tan- 


gential the curve.” 


o 


o 


Irrigated 
o 


DIAGRAM SHOWING AVERAGE RATE 
SETTLEMENT IRRIGATION 


Age, Years 


also gives the reason for building small portion this struc- 
ture this manner, stating: 


“The continuance the dam curve its entire 
length would have brought the diréction its easterly end too closely 
parallel the axis the canyon have been economical safe.” 

When the writer was consulted reference the design the 
East Canyon Creek Dam, did not know that abutments gravity 
sections had ever been used connection with single arch dams. When 


the plan was proposed Mr. Parker, the writer gave his approval and 


urged that both abutments this type, but owing the formation 
the rock the north end, hollow-deck section was substituted. 


Transactions, Am. Soc. E., Vol. LXXVIII, 564. 
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result his observations the behavior the East Canyon 
Creek Dam during the past three years operation, and his knowledge 
dam sites throughout the West, the writer the opinion that 
new type combination dam might developed, which the abut- 
ments the gravity sections each end might well enlarged the 
case spans longer than those the Huacal Dam the East Canyon 

Creek Dam. 
typical cross-section canyon dam site throughout the 
mountainous portion the Far West, based the observation the 
writer, shown Fig. will noted that the lower portion 


extending from bed-rock nearly one-half the total height, relatively 
narrow, with nearly vertical sides, and filled more less with sand, 
gravel, and boulders. From this point the sides slope the form 
the letter far the sides the canyon rise. Every engineer 
who has tried design arch dam that will fit into these conditions 
and adapted equally well the narrow lower portion the 
flaring upper portion, has encountered difficulties. Maintaining 
constant angle varying the radii the arch only partial solu- 
tion, for, the author has pointed out, cases are rare where 
possible maintain constant angle between the limiting radii. 

The writer invites the attention hydraulic engineers the com- 
bination arch and gravity section type one method designing 
conerete dams conform cross-sections sites such are usually 
found deep, rocky canyons. Referring Fig. the triangular por- 
tions, ABE and CDF, are designed gravity sections, whereas 
the central portion constitute single arch substantially equal 
radii throughout its upper portion, not throughout its entire height. 
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Some the advantages possessed the type dam herein proposed 
Fortier. 


The central portion gravity dams, comprising from one- 
quarter one-third the total span, far the costliest 
build, owing the height and width base, which require 
relatively large quantity material. 

introducing arch instead gravity section the 
costliest portion the dam, the compressive strength the 
concrete rather than its weight utilized, thus increasing the 
strength the structure and lessening its cost. 


Beside the saving cost, this combination type dam possesses, 


believed, other advantages, which the expansion and contraction 
joint one. now quite generally conceded that concrete requires 
such joints, and concrete dams are exception this rule. the 
type under consideration, more than ordinary facilities are afforded 
make ample provision for both expansion and contraction where the 
two types come together. Where the arch span small medium 
length, joint each end together with the usual steel reinforcing 
and the deflection the arch under pressure should ample pre- 
vent cracks well harmful strains. The experience gained observ- 
ing such joints the East Canyon Creek Dam leads the conclusion 


that they are much more effective than those commonly used all- 
gravity dams. 


Another advantage this type its adaptability the plan 


building dams for irrigation purposes two more stages, ad- 
vocated previously this discussion. Referring again Fig. 
readily seen that the foundation and that part the superstructure 
the height, might well constitute the first stage, Subsequently, one 
the abutments, whole part, followed time the other, 


might built. the construction the central arch would 
complete the undertaking. 


the writer would call attention the popularity 


arched dams recent years, notwithstanding the fact 
few dam sites are adapted this type. 
attempted outline how dam sites canyons which have not been 
properly formed Nature for such purposes, can built 
afford ideal sites for single arch dams. 


particularly interested this complete and satisfactory description 
simple arch dam unusually great height, because his experi- 


ence with dam this type where the element safety was not 
important. 


the foregoing, has 


Boise, Idaho. 
Received the Secretary, June 17th, 1919. 
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The Crowley Creek Dam Malheur County, Oregon, small 
stream, locality remote from settlement, where the ‘only loss from 
failure would that resulting the owners who were willing take 
any reasonable risk, order reduce the cost The 
site was narrow canyon where arch dam short radius could 
used. The foundations and abutments were lava rock, and the only 
feasible location for the spillway was over the top the dam. The 
design prepared the writer was for concrete arch dam, ft. high 
above the stream bed, with ft. The thickness top 
and for ft. below was ft. the base, ft. below the crest, the 
thickness was 5.2 ft. 

The Malheur Land and Livestock Company, for which the designs 
were prepared, had the dam staked out engineer, and employed 
local contractor with some experience concrete work superin- 
tend the work, using the writer’s plans and specifications, but without 
any further engineering aid. The work was carried height 
ft. above the stream bed October, November, and December, 
1907, and left this height for number years. 

The concrete was composed Portland cement, sand, and gravel 
poorly graded lava character obtained from the creek bed, and 
the sand was rather fine and very dirty. About the only thing that 
could favor either sand gravel was that they were 
the best that were available. Cement was used the proportions 
bbl. yd. and enough sand was used with the 
gravel make workable mix. Inspection after completion the 
dam shows that little, any, excavation was made the rock base 
for the foundation, and the alignment was seriously fault that 


the radius the top varied from minimum ft. maximum 


ft. 

The length the dam top was 170 ft. and, contraction 
joints were provided, contraction crack opened the middle point 
the dam. This crack was about in. wide the top the dam 
cool weather, with the reservoir empty, and closed the reservoir 
filled. The maximum overflow was about ft. depth and included 
large blocks thick ice. 

September and October, 1915, under the supervision Mr. 
Ingalls, Boise, Idaho, additional ft. was placed top 
the dam, giving total height ft. above the stream bed 
ft. above that for which was originally designed. was intended 
that the dam should have reinforcement, but order provide 
some extent against temperature stresses, the engineer placed 1-in. 
square bar each ft. the 15-ft. increase height. 

was found impossible correct the poor alignment the orig- 
inal work, that the top the completed dam has almost great 
variation curvature and radius that work. 
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Table shows the thickness and the stresses, tons per square Mr. 
foot, the formula for thin arches for various heights dam for 
radius ft. and for the depth ft. overflow which the 
dam has been subjected. 


TABLE 
CONCRETE: 
Depth 
crest. Tons per Pounds per 
square foot. square inch. 
3.0 1.45 
3.0 8.75 122 
3.0 16.00 224 
23.30 
40 8.0 30.60 425 
3.6 440 
4.4 30.80 430 
80.30 420 


The foregoing description given illustrate the abuses which 
arch dam sustaining high unit stresses may subjected without 
failure. 

The writer also interested the simple and efficient outlet 
works used the East Canyon Creek This type tower outlet 
controlled three sets cylindrical balanced valves, described 
the author, was, the writer believes, first used the Oakley Dam, 
the Twin Falls Oakley Land and Water Company, near Oakley, Idaho, 
and was designed the writer co-operation with Savage, 
Am. These outlet works were fully described the 
neering Record, January 11th, 1913, and have been operation 
for about years. They provide the outlet for reservoir with 
capacity 70000 acre-ft., and discharge maximum 500 sec-ft. 
The outlet tunnel through the rock the dam, which 
the earth-fill type, 142 ft. high. The tunnel provided with 
sluice-gates its upper end, which are used for drawing off the small 
quantity water the lower ft. The sluice-gates are seldom 
used, the cylindrical gates being used almost exclusively because 
their much greater ease operation. The cylindrical gates are set 
intervals 30, 60, and ft. below the water surface tower 
100 ft. high, continued shaft, ft. deep, intersection with 
the outlet tunnel, and ft. deeper provide water cushion the 
bottom the shaft. 

The principal feature the outlet works the Oakley Dam are 
the balanced cylindrical valves which are described very clearly 
the author. These valves have given excellent service, and the writer 
glad learn that they have been successful under the maximum 
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head 150 ft. the East Canyon Dam under the head 
ft. the Oakley Dam. 


The building the outlet tower inside shaft protection 


against ice attractive feature the author’s design and may 
necessary that severe climate, especially the reservoir contains 
much water the winter season. The Oakley Reservoir usually 
quite low winter, and ill effects have been experienced from the 
heavy ice, although the gate-tower the open reservoir without 
protection any kind. 

The writer notes that attempt was made shape the abutments 
the East Canyon Creek Dam radial lines, but thinks the state- 
ment that “the line the rock made angle with the line the 
resultant the arch thrust equal the full angle repose for 
masonry” should read “the normal the line rock”, 
the writer’s practice specify that the abutments for arched dam 
must stepped back roughly radial and tangential lines, and that 
the average line the points the steps must not make angle 
with the radial line greater than degrees. 

The frost conditions under which the was placed, de- 
the author, were much more severe than the writer has 
been accustomed to, and the placing concrete frozen surface, 
trusting the removal the frost the warmth the new con- 
practice that could only resorted under exceptional 
circumstances. 

The cost the concrete, given the author per cu. yd., 
appears include only the hauling the cement and the mixing and 
placing the concrete, and apparently omits the cost the cement. 
this item included, the total cost would $8.60 per cu. yd., 
very low cost for reinforced concrete for the small volume and the 
difficult conditions under which this work was carried out. The 
writer would like ask the costs given are the actual costs only 
contract prices, and, the latter, whether the relation between 
tract price and actual cost known? 
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PRESSURES PENSTOCKS 
CAUSED THE GRADUAL CLOSING 
TURBINE GATES 


Discussion* 


Ese. (by since the publication 
the entitled “Penstock and Surge-Tank Problems” 
Minton Warren, Assoc. Am. E., the writer has hoped 
that some one, preferably member the Society, would point out 
the injustice done one the greatest hydraulic engineers the 
present age the form of, and the comments appended to, Mr. 
Warren’s presentation what termed “Alliévi’s formula.” 

Unfortunately, Mr. Warren has not been corrected. This formula 
was accepted American engineers representing Alliévi’s solution 
the problem water-hammer pipe lines, and, consequently, 
has been severely criticized and misinterpreted. 

The value Mr. Gibson’s excellent paper also seriously impaired 
the references, both the text and the diagrams, “Alliévi’s 
formula” taken from Mr. Warren’s paper, and the writer would 
suggest that, perusal the following, Mr. Gibson omit all refer- 
ence Alliévi, except state that his solution agrees, every particu- 
lar, with that Alliévi. 

The writer proposes submit brief summary Mr. Alliévi’s 
formulas, which, his judgment, represent complete solution 


Discussion the paper Norman Gibson, Am. Soc. E., continued 
from May, 1919, Proceedings. 


Designing Engineer, Barclay Parsons and Klapp, New York 
Received the Secretary, May 19th, 1919. 
Transactions, Am. Soc. E., Vol. LXXIX, 238. 
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water-hammer problems regards determination the pressure the 
gate any other section the conduit, any instant, and under 
any conditions closure and physical characteristics the plant. 
more general than Mr. Gibson’s solution, inasmuch also 
includes the determination the pressure variations after the stopping 
the gate movement, and gives method estimating the 
interval which the pressure maximum will occur. 

the present paper and the previous ones deal almost exclusively 
with the case water-hammer during the closure gates, and with 
the variation the pressure near the gates, the writer will only 
quote Alliévi with regard formulas applicable such cases. The 
writer, however, intends translate Alliévi’s book into English, which, 
hoped, will great help designers hydraulic plants and 
apparatus. 

the following, the formulas representing the relation time and 
pressure are given for three phases, namely: 


the first phase, for which 


the second phase, for values beginning with and end- 
ing 
and the third phase, 


Notation.— 

propagation pressure along pipe; 

velocity water pipe before beginning gate 

=variable velocity water pipe any instant during gate 
closure; 

velocity water through gate orifice before begin- 
ning closure; 

velocity water through gate orifice during gate 
closure; 

seconds, recorded from beginning gate movement; 

pressure head pipe line gate before closing begins; 

head gate due closure. 


A.—GENERAL 


(1) Variation Pressure Head During and After the Closing 
Motion the Gates.— 
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For this interval, the pressure head, any instant can com- 
puted from the equation 


and the ratio the instantaneous area discharge the 
area the gate opening the time, the value being 
taken the instant for which the pressure head, calculated. 


and the equation reduces 


which shows that such case the maximum pressure head inde- 
pendent the actual length the time closure. 


Mr. 
Halmos. 


the two roots Equation (1) one greater, the other smaller, 


than This latter the true value the pressure head any 
instant. 


During this period the gate movement, the following equation 
applies for the determination the pressure head any instant: 


the two roots Equation (3), that giving the smaller value should 
used. 


will noted that this equation differs from Equation (1) only 
tion 


The values the function, should determined the following 
manner: 
from Equation (1). 


The velocity, the conduit (at the gate) can computed from 


the equation 


for this interval. 


| 


Mr. 


words, the values found the first interval should substi- 
tuted for Equation (3) obtain the value for every subdivision 
the second interval. Then the corresponding values the velocity, 


for the subdivisions the should substituted for 
Equation (3) get and on, for all subsequent intervals until the 
gate has stopped moving has become entirely closed. 

the movement the gate stopped instant such that 


the pressure head, remains constant until From 


this instant from the time the stoppage, the case, 


there developed hydrodynamic phenomenon the form 
asymptotical approach the pressure head, the 
head, uniform flow. There are three different cases. 


which case approaches without 


oscillations. 


through oscillations amplitude. 

(disregarding the dampening effect friction) 
oscillates indefinitely, with constant amplitude, between 
the value which occurs the instant closing, and 


(2) Estimating the Phase Which the Maximum Pressure will 
Occur.—Assuming linear closure the gates: 


(a) ac, then the pressure head the end the first 
phase will always greater than the average max- 


imum pressure (found Equation (4)) occurring the 
second phase. 
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either the end the first phase, during the second phase, 
according whether the closing time, smaller greater 


than 


(c) then the maximum pressure will always occur 
during the second phase and will greater than that the 
end the first phase. 


Equations (1), (2), and (3) are the general formulas derived 
Alliévi, the help which complete pressure-time curves can 
worked out for any assumed conditions c,, and The 
writer very much pleased state, that, the use these equations, 
was able check accurately all the curves presented Mr. Gibson. 
wishes compliment the author having found, quite inde- 
pendently, and simpler mathematical method than Alliévi’s func- 
tional derivation, the correct formulas for the representation pres- 
sure-time curves and related phenomena. 


has been found experiment, and working out pressure-time 
curves for great number cases actually met practice, that, 
the assumption linear gate closure: 

(d) The pressure behind the gate remains practically constant for 
these limits) and, therefore, for this period, the pressure inde- 
pendent the elastic qualities the water and the conduit, 
other words, independent (a); 

(e) The pressure distributed linear way along the pipe 

(f) The velocity the water, the same any instant any 


Taking into consideration the observations noted under (d), (e), and 


(f), good average value maximum during the second phase can 
obtained solving the equation 


This equation identical with Equation (C) Mr. Warren’s paper. 
order that should valid, necessary: 
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(1) That greater than 


(2) That the gate movement (the rate reduction the area 
the outlet) linear function the time; 

(3) That, partial closure, that value should used 
which would obtained the gate should completely 
closed the same rate speed; 

(4) That the physical data, y,, and c,, shall conform 
those ordinarily met practice. 


order that Equation (4) should produce the maximum pres- 
sure head obtaining during whole movement. the gate, 
necessary that shall take the values defined under (b) and 

evident that Mr. Warren committed serious error omitting 
the publication Alliévi’s general Equations (1), (2), and (3), and 
omitting the proper definition Equation (4) and the limitations 
its applicability defined Alliévi. 

The only ambiguity which may occur using this formula the 
lack better definition Condition (4). This extremely difficult, 
account the great number variables entering into the problem. 
The writer, however, proposes, without being able give strict ana- 
lytical proof the present time, that Equation (4) should used 
only, 


and are dependent rather unalterable physical con- 
ditions, Condition satisfied, Condition can fulfilled 
determining according the proposed formula. 

If, besides Conditions (a) and (8), Conditions (b), (1), and 
(2) are also fulfilled, Equation (4) will give the absolute maximum 
head the gate during the movement the apparatus. 

will found that, 


for ft. per sec. 
between 100 ft. and 500 ft. 
intervals, 


all the foregoing conditions are fulfilled, which means that, most 
practical cases, Equation (4) actually furnishes the maximum pres- 
sure head the gate. 

the elasticity the water and the conduit neglected for the 
whole time the movement the gate, then, for the conditions for 


q 
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which Equation (4) applicable, the pressure-time curve can 
platted from the equation: 
2 2 
T—t 


which where the ratio the area the gate opening 


This curve will have maximum Conditions (b) and (c) 
are fulfilled, and will have practically horizontal position the second 
phase Condition observed. will differ very little from the 
true curve pressure variations, and applicable practically the 
whole range actual water-power problems. 

will noted that Equations (4) and (5) are identical with Equa- 
tions (6) and (7) given Mr. Johnson his discussion* 
Mr. Warren’s paper. Great credit due Mr. Johnson for having 
grasped correctly the essential features this difficult subject, and 
for his wonderful mathematical skill solving independent methods 
the intricate problem water-hammer. 

conclusion, the writer wishes observe, that would desirable 
encourage the use Alliévi’s, Gibson’s, Johnson’s formulas for 
water-hammer, and reject and discourage the use other formulas, 


some which, such Mr. Warren’s, are never true, not even acci- 
dentally. 


(by letter) Gibson’s remarkable paper 
deserves the closest attention the part all who are interested 
the water-hammer problem. 

remarks that the theory has not experimentally confirmed, 

obviously complete and correct scarcely need such 
confirmation establish strong faith its 

The writer has been especially interested completely correct 
treatment this subject, order able fix the limits within 
which his pressure-time previously presented the Society, 
sufficiently accurate for practical purposes. 


found, fortunately, that this smooth log. log. 


Transactions, Am. Soc. Vol. LXXIX, 280. 
New York City. 


Received the Secretary, May 26th, 1919. 


The derivation this curve, Equation (7), given Transactions, Am. Soc. 
E., Vol. LXXIX, 280 


Mr. 
Halmos. 
| 
q 
Mr. 
Johnson. 


Mr. 
Johnson. 


560 DISCUSSION PRESSURES PENSTOCKS [Papers. 


applicable with much precision such wide range conditions 
justify its use for practically all the water-hammer problems arising 
connection with the design and operation, under ordinary heads, 
water turbines, when properly regulated. 

differentiating Mr. Gibson’s equations, possible express 
rigidly correct values the tangents the true pressure-time curve 
(a), the beginning gate closure, (b), the end the first interval, 
and (c), the beginning the second interval. 

Using Mr. Gibson’s nomenclature, with omission subscripts, that 
expressed 


clear that the effects vibration the water column, due 
elasticity, tend disappear when the conditions are such that tan. 
and tan. (c) approach equality; also, change the rate pres- 
sure rise the beginning the second interval, due the effect 
the returning wave, less than the rate which the pressure begins 
rise when the gate starts move, evident that the conditions 
are such that the effect elasticity rapidly dying out, and that 
should scarcely appreciable during the remainder the closing 
period. 

Tf, then, tan. (b) tan. tan. (a), the writer’s Equation (7), 
above referred to, the maximum value given the so- 
Alliévi formula, may used with much precision. 


This may shown the when. 


Equation (1) marks the lower limit for values below which 
not safe use Equation (7). upper limit safety, for 
values noted that, decreases, the pressure-time diagram 
passes through transition stage where ogee form curve most 
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closely approaches straight line, and, that thereafter, 
tinues decrease, Equation (7) begins produce curve sharply up- 
turning and curving one way, for the most part, its extremity 
reaches toward infinity, thus leading serious errors its results. 

trial, assisted arithmetic integration, has been noted that, 
for large values the head may reduced about one-half the 
value which produces the approximate straight-line diagram, 

find this point may equate the value the so-called 
Alliévi formula the value the pressure rise found the end 
straight-line pressure-time diagram, enclosing the same impulse area, 
and solve for the value 

this way found that 


(where the closing time expressed intervals), and Equation (7) 
may used long 

(3) 


which, for large values nearly twice great the value given 
Equation (2), but which becomes equal necessarily must, 
when becomes unity. 

Equation (3) marks the upper limit for values above which 
not safe use Equation the smooth logarithmic 
curve given Equation (7) may applied only when lies between 
the values given Equations (1) and (3), and preferably, also, when 
not less than three intervals. 

Fig. shows that Equation (7) covers very wide range condi- 
tions, and, furthermore, the design water-turbine installation, 
the values and should, when possible, adjusted that Equa- 
tion (7) will correctly applicable; and particular attention’ should 
given the limitations set forth Equations (1) and 
order that the speed the water unit may regulated most effectively. 

The expressions for the tangents, (a), (b), and (c), are rigidly 
accurate, and form substantial basis for further possible study; for 
example, tan. (c) equated zero, the limiting value may 
found when the maximum pressure-rise the end the first 
interval. This thus found the case, always, when 


seen that this expression positive and finite only long 
therefore, must always less than order that the 
maximum rise shall occur this point. does not follow that this 
will the case merely because unless Equation (4) also applies. 


support Mr. Gibson’s work experimental observation, 
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may pointed out that much information available for cases which 


occur within the limits here set forth, inasmuch his complete 


work incidentally includes such cases, may safely predicted that 
error theory will discovered experiment. 


Values 


CHART LIMITATIONS 


Within this approximate 
shape Pressure-Time Curve, use 


5 
0 
row 
Conditions lying within area 
require special investigation 
unless very near the boundary. 
5 
um 


Be 


1 


and,for maximum rise pres- 
sure, pratically accurate, use 


Within this area, for maxi- 
mum rise pressure, use 


012345678910 


Values 
12. 


The writer, himself, has confirmed Equation (7) great many times, 
under variety conditions, the past twenty years, and, because 


more thorough investigation theory. 
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conclusion, the writer wishes urge those interested further 
study the limits here graphically presented, with the idea either 
confirming improving them, because not profitable resort 
the very tedious processes incident the methods presented 
Mr. Gibson, except when comparatively simple formula inap- 
plicable. The chart, Fig. 12, indicates that this very rarely the 


and practically never need be, with proper care the design 


and operation any water system. 
WATER-HAMMER CHART FOR UNIFORM GATE CLOSING. 


0.3 


Values 


13. 


interesting note that Mr. Gibson’s methods may used 
work out system perfectly general cases, thus enlarging, indefi- 
nitely, the scope such diagrams has presented, which are based, 
merely, specially selected set data. 

This made possible simply substituting his scale ordi- 


nates, values the ratio place and sub- 


stituting for the values written the curves, the values 
This trifling change, will readily seen, will make such dia- 
grams applicable infinite variety special cases. 
this manner, the chart, Fig. 13, has been roughly prepared, and, 
for the range values covered, not necessary resort formulas. 
All combinations and which produce constant value 
invariably result definite single value the ratio 
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for each selected value Therefore, fact, each 
point the chart theoretically, infinite variety con- 
ditions. 

the use the chart simple formulas replace the accurate 
but tedious methods, should borne mind that not ordi- 
narily practically necessary that the agreement should perfect, 


because, Mr. Gibson has shown, the shape the curve sensi- 


tive the vagaries the gate motion, closing, make almost 
out the question reproduce, experimentally, any definitely selected 
shape curve; that, after all, the element judgment must enter, 
usual, 

The effects velocity-head and friction-head have been neglected 


-in the preparation Figs. and 18. These factors are nearly always 


minor importance, affecting the rise pressure, but, nevertheless, 
they may taken into account means arithmetic integration 
special cases where great accuracy thought warranted. These 
effects, any rate, cannot usable formula, covering 
the whole range the charts. 


Minton Warren,* Assoo. Am. Soc. (by 
paper goes into the mathematical theory ordinary water-hammer 
more thoroughly than any previous discussion the question, and 
certainly valuable addition the literature this subject. The 
curves presented the author show the differences the various 
formulas with great clearness. 

The writer, however, does not believe that Mr. Gibson’s method and 
formulas are practical for ordinary use for three reasons: 


order use the formula, large amount very tedious 
figuring must done, and unless very carefully checked 
very small arithmetical mistake may make 
large error the result. 

Second.—The formulas have not been confirmed experiments 
and are based the accuracy which 
are open question. 

most simpler formulas will give accurate 
results the data warrant. 


almost impossible get away idea that the more 
and exact mathematical methods used obtaining 
result engineering, the more accurate the result will be, regardless 
the assumptions which the calculation based. same 
false accuracy that leads engineers submit cost estimates figured 
down odd cents projects running into millions. 


Cambridge, Mass. 
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The writer does not believe that the many assumptions needed 
deducing any formula for slow-closing gates warrant the elaborate 
methods used Mr. Gibson, until these methods and formulas are 
backed careful and extensive experimental data, were the 
formulas Professor Joukovsky. 

arriving his results, Mr. Gibson assumes that the area the 
gate closed uniform rate, whereas the writer, deducing his 
simple formula, 


assumed that the gate moved such way cause the pressure 
rise constant rate. any given case, neither assumption 
strictly true, and experiment alone will show which nearer the 
average gate motion. 

Referring Fig. 9,* seen that, according the author’s cal- 
culations, such gate motion, giving constant rise pressure, not 
far from straight line, and probably near the truth ordinary 
gates his assumption (uniform reduction area), which makes the 
mathematics very much more difficult. 

There great need for series careful experiments slow- 
closing gates, and hoped that Mr, Gibson, some other 
member the Society, will undertake this work. Data from such 
tests properly used would more service the Profession than the 
most perfect theoretical formulas which have never been tested. Until 
this done, engineers will have base design the meager practical 
data available, guiding their judgment unproved formulas, and the 
writer has found that the simple formula given above comes nearer 
the pressures has observed practice than other formulas, although, 
like the others, based certain assumptions which are not 
strictly true. 

one point, Mr. Gibson’s formula gives what appears the write 
unreasonable results. This illustrated Fig. where the curve 
rises very sharply between heads from 100 ft. Alliévi’s curve 
rises even more sharply and can easily proved wrong, reaches 
values which are far above the maximum value possibly reached 
instantaneous closing. 

Mr. Gibson’s curve stops that value, but the writer does not 
believe that experiments confirm the large increase water-hammer 
for low heads over that for high heads. His assumption that the waves 
are perfectly reflected from the slowly closing gate also open 
question, and was not proved Joukovsky’s experiments. 


Proceedings, Am. Soc. E., April, 1919, 202. 
Proceedings, Am. E., April, 1919, 197. 
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not intended imply that Gibson’s formulas may not 
prove accurate even more accurate than the others, but, 
the absence any experimental proof, their added complexity does not 
seem warranted, view the approximations and assumptions 
which they are based. 


occasions, the writer has investigated this question, cognate phe- 
nomenon, with pumps—centrifugal and others—through long pipes. 
one case, there were two pipes with common penstock—each wood, 
ft. diameter, and feet long. every case, has been 
greatly impressed the extreme-complexity the subject. 

With the help Professor Joukovsky’s theory and some “rule-of- 
thumb” guesses, gained from general experience, these pipe lines and 
the values concerned can now calculated close economic 
margin most other engineering problems. the same time, the 
result experience shows many discrepancies, that the ex- 
perimental results, which the author hopes obtain “in the not too 
distant will waited for eagerly. 

The care has taken collect and co-ordinate the formulas, 
earnest that may relied record fairly and fully not only his 
results, but all the extraneous facts and happenings which may, however 
remotely, bear the many irregularities between actual records and 
what the formulas anticipate. particular, might help two 
slightly disturbing factors were recorded each test, that is: (1) the 
temperature the water, and (2) the proportion free air present 
the water. 

The second factor will probably quite immaterial, but, case 
where the substance pumped through centrifugal was sewage with 
gravity per cu. ft., the author found that the gases 
contained had very disturbing influence. 

some recent investigations, the writer used steam indicator with 
springs specially chosen for the anticipated pressure. Some 
the author’ apparatus will doubt given. 


Mr. Forp Ese. (by Gibson has made 
the too few and scanty English treatises the mathemati- 
theory water-hammer. His treatment the subject, however, 

chiefly value obtaining, without the use differential equations 

and from physical laws the import which readily grasped, 


and less cumbersome equations Lorenzo Alliévi, first published 

Narbethong, Victoria, Australia. 
Received the Secretary, July 21st, 1919. 
Muscle Shoals, Ala. 

Received the Secretary, July 28th, 1919. 


formulas which give the same practical results the much simpler, 


7 
> 


DISCUSSION PRESSURES PENSTOCKS 567 


Rome, 1903. These equations must not confused with the con- 


fessedly approximate and inadequate formula designated Mr. Gib- 


son* the “Alliévi formula”, and which Mr. Johnson has 


parently founded pressure-time equation. The equations referred 
are mathematically rigid formulas which take into account not only the 
effect net head but also the compressibility the water and the 
extensibility the pipe and which, far the writer knows, have 
never before been published English. 1911, the writer prepared, 
for his own use, translation German translation Mr. Alliévi’s 
work, and found the latter’s treatment remarkably comprehensive and 
thorough that has used ever since all water-hammer problems. 
The German translationt can found the Engineering Societies 
Library. 

presenting the exact formulas Alliévi, the following nomen- 
clature will added that Mr. Gibson’s paper: 


complete closure gate. 


ratio instantaneous water-hammer head net head. 


ratio total variable head net head. 


The exact formulas Alliévi contain term which makes possi- 
ble determine the pressure any point the pipe line any 
moment, but the writer presenting only the simple form for deter- 
mining pressure the outlet, discharge section just stream from 
the gate, that the problem investigated Mr. Gibson. also 
assumed that the pipe line uniform thickness and diameter 
throughout its length. Then, during the period, 


where 


Proceedings, Am. Soc. E., April, 1919, seq. 


“Allgemeine Theorie die Bewegung des Wassers 
Leitungen’’, von Lorenzo Alliévi, 1909. 
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and, during the period, 


Hy 
where 
For the linear law gate movement, (t) already 


stated Mr. Gibson. 


These formulas applied Mr. Gibson’s first example give the follow- 


ing equations 


(t) 
0 
and, for 6.0 sec., 


small compared with some the individual terms the equations, 


that necessary use logarithms solving the equations. 

Using the exact Alliévi equations given previously, Table has 
been prepared, showing the rise pressure and also the differences 
between the values the rise obtained Alliévi equations and those 
obtained Mr. Gibson’s equations. The maximum divergence less 
than one-half shows the remarkable agreement the two 
methods. apparent, however, that the simplicity the solution 
the Alliévi formulas, without giving heed magnitude and direction 
waves the computations, makes far superior that Mr. Gib- 
son working method. 

The exact formulas Alliévi also furnish equations similar 
those given previously for the case the opening valve the 
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lower end pipe line, either from fully closed position, from 


some initial partial opening. already stated, their complete 
form they also give the pressure any time for any point along the 
pipe line, thus covering the matter mentioned Mr. Gibson 
Kruse, Assoc. Am. Soc. E.* course, there 
are also exact equations for the velocity any time for any point along 
the pipe line. 

The partial differential equations for the general motion water 
pipes are based the fundamental differential formulas for the 
motion water general. Unfortunately, these partial differential 
equations, four number, cannot integrated (not even approxi- 
mate arithmetic integration far the writer knows) without 
making the following simplifying approximations: 

Velocity direction axis pipe considered uniform over any 
chosen section the stream. 

Skin friction and viscosity 

Velocities right angles the axis the pipe, due expansion 
contraction the pipe changes pressure, neglected. 

Pressure considered uniform over any chosen section the 
stream. 

Assumed that the pipe consists individual elements 
independent each other, which are freely extensible. 

Assumed that the ratio velocity water the pipe the 
velocity propagation pressure changes small enough, compared 
with unity, that its addition thereto subtraction therefrom can 
neglected every case every instant. 

making these obtain the so-called exact 
formulas Alliévi. 

Mr. Gibson’s method taking account skin (which 
only approximate, has been pointed out William Creager, 
Am. E.) could easily applied the exact Alliévi formulas 
(H, hy) instead H,. The exact Alliévi formulas can applied 
take account varying diameters and thicknesses pipe 
line, but they soon lead much complication that they 
become impracticable. such cases, the writer formulas 
already given for pipe uniform diameter and thickness, but gives 


full gate-opening, equals the length section pipe, its 


Proceedings, Am. Soc. 1919, 339. 
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Mr. TABLE 

Alhévi Gibson gence. 

1.00000 0.00 0.00 
0.91667 25.58 25.58 0.00 
0:875 40.48 40.41 
0.88833 57.01 0.09 
0.75 0.50810 83.84 88.72 0.14 
0.70883 0.59657 0.12 
0.625 126.01 125.78 0.18 
0.88839 188.05 0.20 
0.54167 0.91204 150.64 150.82 0.21 
0.5 0.98628 162.78 162.42 0.19 
1.04440 171.97 0.21 
0.41667 1.09980 181.88 181.10 0.15 
1.15002 189.75 189.43 
1.25955 207.88 207.14 0.38 
0.125 1.81110 216.38 215.75 6.26 
0.08383 1.81697 216.71 0.26 

Average 

percent- 


cross-sectional area, and its individual value the velocity 


propagation pressure changes. Also, the must every- 


made without mathematical proof, but probably exact enough for 
practical the majority problems. 


confronting engineers. Mr. Gibson has made addition 
the knowledge the subject but exact solutions for conditions 
have not yet been reached. 

The author has developed rational equations penstocks con- 
stant diameter and negligible friction head. cases where friction 
head relatively large, and particularly where the penstock has vary- 
ing diameter, are still very far from practical solution. 


New York City. 
Received the Secretary, August 6th, 1919. 
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any instant during gate closure, the discharge through the gate 
function the static head plus water-hammer head less friction 
head, all measured the gate. 

page 191,* the author makes the assumption that the friction 
head the gate proportional the square the velocity adjacent 
the gate. This assumption appears the writer only approxi- 
mate, since well known that, any instant during surges, the 
velocity materially different different points the penstock. 


the writer’s opinion that, during the period, subsequent 


single small instantaneous closure, the friction head the gate 
not constant, although the velocity adjacent the gate during that 
period constant. This constantly varying friction head makes 
very difficult include this feature the equations for water-hammer 
and, all probability, the author’s methods are close can ob- 
tained. would interest know how much difference the 
incorporation friction head makes ordinary problems. 

For penstock with varying diameter, auxiliary waves are set 
each time water-hammer wave passes point change diameter. 
For this condition, the author’s equations would not apply. His methods 
would apply, but they would exceedingly difficult, not impossible, 
practical application. 

evident that the maximum rise pressure 
fluenced the characteristics the gate-closure curve. well 
known that modern turbine governors not provide uniform rate 
gate closure throughout the stroke. also possible that governors 
different types have different closure characteristics. Consequently, 
complete data for the determination maximum water-hammer for 
cases must include the gate-closure characteristics the gov- 
ernor which part the machinery. 


Proceedings, Am. Soc. E., April, 1919. 
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PAPERS AND DISCUSSIONS 


This Society not responsible for any statement made opinion expressed 
its publications. 


SEWAGE AND WASTES DISPOSAL FOR THE 
UNITED STATES ARMY 


Discussion* 


KENNETH ALLEN, AND 


Am. Soc. E.—This paper has summed 
very good, descriptive way the admirable work done the Con- 
struction Division. hoped that before Maj. Doten com- 
pletes his work this subject, will submit with his paper some 
the analytical results which have been made, bearing the operation 
the plants. 

judging the work done this branch the service, the 
work actually building the cantonments, one must remember the 
very short time which was available, the first instance, for building 
the sewerage systems, well the camps. 

The periods for which the camps were operated, was very 
important factor determining the most desirable kind disposal. 

Maj. Doten perhaps has not given clear idea his worries 
consequence the grease problem, because the conditions, has 
pointed them out, have been found quite different from those 
realized many municipal plants, and have been source very 
great difficulty. 

The question how handle the grease problem the best way, 
involved the question whether not would possible, with 
many different buildings, many different centers the camp, 


This discussion (of the paper Leonard Doten, Am. Soc. E., pub- 
lished May, 1919, Proceedings, and presented the meeting December 18th, 
1918), printed Proceedings, order that the views expressed may brought 
before all members for discussion. 


Boston, Mass. 


Mr. 
Metcalf, 


4 
i 
9 
| 
| 
4 
' | | 
i 
ca 
tm 
4 
: | 
im 
4 
a 
| 
ig 
q 
ie 


Mr. 
Metcalf. 


separate the grease, was desirable, before mingled with the fecal 
matter, because the grease would obviously much more valuable, 
more salable, the separation could made, The way which this 
problem has been worked out seems the speaker good. 

Final judgment cannot yet passed, perhaps, but certainly the 
underlying principles—to have large area for cooling the hot liquids, 
the tubs dish-water that are turned into the sink, which account 
their volume and temperature tend carry the grease forward; the 
small outlet, which will give scouring velocity; and sufficient slopes 
enable the traps clear themselves solid matter—are all sound. 
Although some changes may necessary, perhaps, definite step 
advance seems have been made the matter the economical 
handling the grease problem camps and cantonments. 

There also included this grease problem the question good 
administration. has been felt very markedly these cantonments, 
well municipal plants, and factor which has kept 
mind the designing engineer when comes pass the 
his plant, because possible military camps give orders 
and have them enforced way which not always possible 
municipal plants. 

The acid alkaline character the sewage solids the tanks 
varies with the character the water supply, and affects the sludge 
digestion. 

The best design for the tank which Maj, Doten has shown, and 
its efficiency digestion tank, still open debate and proof. 
question which various men who have observed these tanks, and 
some who have made experiments them, perhaps differ; and for that 
reason desirable for Maj. Doten submit the facts, has 
been able develop them, with the greater facilities which has 
recently for following chemical analysis general way the opera- 
tion these tanks. 

has seemed the speaker, has visited and viewed perhaps 
twelve fifteen the camps, the, West, the South, and around 
New York City, though not had the opportunity recently 
keep closely touch, with them, that the tank was more essentially 
clarification digestion tank, and that its most effective operation 
was found its use sedimentation tank rather than diges- 
tion tank. This was anticipated principle some, and, 
believed, has been proved operation. 

that question may differ with the speaker, 
and that one reason for hoping that will give the facts, order 
that the truth may established. 

the early operation the tanks, borne mind that 
the available capacity was substantially greater than later, when 
numbers men the camps had increased. The tanks were designed 
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the basis gal. per the basis that capacity, 
experience seems have demonstrated that they could not act true 
digestion tanks. other words, when the attempt was made 
operate them digestion well sedimentation tanks, they were 
soon gorged, and the accumulated solids had removed. Sedi- 
mentation was their best function, under those and, 
so, necessary limit the accumulation solids the first 
compartment the tank removal the excess sludge and scum 
order that the digestion process can the other compart- 
ments. solids are removed, has been the question 
immediately arises, what the relative percentage the solids dis- 
posed digestion, the one hand, and sedimentation and 
removal undigested state, the other. 

The effect the different methods operation the freshness 
staleness the tank effluent also much importance. the 
practicable. 

Good judgment was shown the adoption the gal. per capita 
basis design, chosen economical procedure, for the reason 
that the life the camps, and hence the disposal works, was limited 
period years, and that was recognized that might not 
greater than years. That has proved the case the majority 
the camps. The lower first cost sedimentation tanks was balanced 
against the lower operating expenses digestion tanks. 

The speaker questions whether the form the pyramidal bottom 
was its cost, observed the various camps. There 
doubt that the tank with pyramidal bottom was materially more 
expensive than rectangular tank the same capacity. may 
questioned whether operation was any more economical, because 
the slopes are not steep enough force the solids down. the other 
hand, they are steep impossible stand for scraping, 
though they can flushed hose. 

The speaker very much surprised Maj, Doten’s statement 
regard the efficiency tanks various depths, 
appears to-be out line with the results experiment, and experi- 
ence municipal plants the United States which have been operated 
to.this time, far the speaker knows them. pre- 
sumed that speaks with knowledge derived from his experi- 
ence, and, therefore, his evidence will awaited with interest. 

the matter placing the sprinkler nozzles: the trickling 
filter beds that is, not.in the same: plane, the speaker’s 
has indicated distinctly disadvantageous rather 
than. advantageous, has resulted overtaxing locally. certain 
portions the bed, and has failed give good distribution 
under the more usual course procedure. 
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far municipal practice concerned, some other types 
will probably prove more advantageous than the form 
which has been used these camps; nevertheless, good judgment was 
greater economy for Maj. Doten’s record 
service much his credit. 

covered some the points which the speaker had mind make. 
wishes, however, emphasize the statement that these tanks are 
primarily clarification tanks, and not digestion tanks. From his con- 
nection with their operation, the speaker feels that saving first 
cost could have been effected, and with satisfactory results, 
their design had been simplified. satisfied that the division into 
compartments was mistake. Camp Merritt was found that 
the major part the sedimentation occurred the first compart- 
ment, and that the second, third, and fourth compartments contained 
only small quantity sludge. fact, Camp Merritt, by-pass 
was provided from the first tank; and arranged that sludge could 
transferred therefrom the second, third, and fourth compartments. 
this had not been done, the first compartment would have had 
cleaned frequently, and would have been necessary clean the 
remaining compartments intervals, increasing length, 
maximum for the last compartment. 

The speaker has serious doubts about the design the grease traps 
adopted, and whether the high velocity idea practical one. 
would not design grease trap along the lines the one used for the 
cantonments, and, from observation the operation these traps, 
knows that there was lost from them large quantity grease 
which could have been saved with slight modifications design. 

the camp with which the speaker had do, difficulty was found 
getting those who attended the grease traps remove the grease 
from the surface around them. The result was that with grease lying 
the summer, attractive center for flies was created, 
which was objectionable, particularly the traps were near the 
kitchens. realized that was necessary remove the grease 
the source production, before mingled with human wastes, 
was obtained. condition ready for use, but the system 
placing individual grease traps kitchen connections municipalities 
would impracticable, for ‘various reasons, and, grease 
withdrawn the sewage, will have done the point where 
the sewage treated. mentions this for fear that some 
one; reading the successful operation the grease traps the 
cantonments, will seize the that large return can secured 
municipalities adopting the same process. individual grease 
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traps can adapted municipal work, their form will certainly have 
modified materially from that used the cantonments. 

The general design for the sewerage the cantonments 
showed much foresight the part those who laid them out, and 
the assumptions which were made were borne out general actual 
experience the several camps. The design com- 
mended. 

connection with the work construction, might well 
refer the use trenching machines. The conditions Camp 
Merritt were such that the use these machines was practically impos- 
sible. procured ten twelve them, with the idea 


Mr. 
Hill. 


doing the work expeditiously, but when the trenches were 


rock was found some cases, and other cases the sandy soil con- 
tained water, and where that was the case, was found that hand 
labor was more economical than the trenching machine, because 
was practically impossible sheathe the trench behind the 
machine. The trench caved in, and the hand work required remov- 
ing the fallen material was almost equivalent that which had 
done originally. number methods working behind these trench- 
ing machines wet ditches was tried without success. They may 
modified that they can used trenches are wet, but, 
designed to-day, they are not useful under such These 
machines. were handicapped ‘to such extent various places, 
account obstructions, that hand work had resorted for 
large proportion the work, and Camp Merritt hand labor was 
found more expeditious and cheaper. where the 
trenches were shallow, the case water mains, small trenching 
machine was used great advantage. The difficulties referred 
relate more particularly the use these machines for sewer work. 
interesting the speaker, because his work for the Construction 
Division the Army, connection with water supply and sewage 
treatment the army camps. has sewage tanks, 
designed Maj. Doten, operation numerous and has 
made thorough investigation their efficiency several the camps. 
The efficiency sewage tanks may judged three important 
suspended solids the sewage, which will settle 
the bottom sludge rise the top scum 
the solids removed, the production in- 
offensive 
3.—Reduction biochemical oxygen the sewage, meas- 
ured the relative volumes diluting 
the sewage and tank effluent 
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Judged the first and third these standards, these tanks were 
found very efficient, when the accumulation sludge and scum 
was removed with sufficient frequency avoid excessive fermentation 
action and prevent disgorgement solids times high 
flow. other words, they were efficient when operated plain sedi- 
mentation tanks. The nature the fresh uncomminuted camp sewage 
favorable the removal large proportion the suspended solids 
sedimentation and flotation. 

Judged the second standard—digestion tanks 
were not efficient, with capita served, which 
was the basis design; and tests one camp indicated that complete 
digestion the solids could not secured even with capacity 
high gal. per some well-digested sludge 
was produced the third and fourth compartments, due, part 
the first and second compartments, but, far the speaker aware, 
was the rate production well-digested sludge equal 
the rate accumulation fresh solids the tank. 

extent the inefficiency the tanks the digestion 
solids was due the large proportion fats the camp sewage has 
been ascertained. There doubt that some improvement will 
result from placing efficient grease traps the kitchen drains. With 
such traps seems certain digestion the solids 
secured, unlimited tank area and capacity are 
area and capacity required the tanks this have not 
been determined, but they exceed far the basis design. 

the tanks are made adequate for the digestion the solids, and 
effluent will charged with the gaseous and liquid products diges- 
tion and with more less finely-divided and colloidal mat- 
ter, resulting from, the process digestion. The effect this action 
render the tanks inefficient, judged third standard, namely, 
reduction the biochemical oxygen demand the 
some where digestion was taking place, the tank effluent. was 
found higher oxygen demand than the crude sewage, itself, 
abnormally large proportion chlorine for disinfection, and relatively 
large volume diluting water render non-putrescible. Further, 
the consensus opinion that such tank effluent cannot 
treated by. processes bacterial oxidation—such filtration through 
trickling filters—as advantageously one which not affected the 
products decomposition the sewage solids. 

the speaker’s opinion, secure efficient tank treatment 
necessary separate the functions sedimentation and sludge diges- 
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which the opening from the sedimentation compartment into the sludge mr. 


compartment trapped; separate sludge digestion tanks; 
eperating tank units first for sedimentation and then for 
sludge digestion. 

with the recommendation the consulting engineers 
(Messrs. Fuller and McClintock, and Metcalf and Eddy), the number 
tank units, most the large camps, has been, being, in- 
least five 7.5 gal. per capita each, order permit 
operation the rotation method; and provision made for pump- 
ing the sludge and scum from any compartment any tank any 
other compartment, order facilitate the digestion the solids. 

The speaker glad what Maj. Doten has ‘said 
regard the character the effluent from the sedimentation tanks 
the Great Lakes Naval Station. 

the time the speaker was there, this effluent was characteristic 
that from septic tanks—black and foul and heavily charged with fine 
suspended matter, probably large extent sulphide iron. 
answer question raised the speaker, was informed that 
was out the question allow this effluent flow down the aerating 
flume, account the foul odors created. 

This condition the effluent was evidently due the presence 
decomposing sludge the sedimentation tanks, and illustrates the 
effect attempting secure sedimentation and sludge 
the same tank, the same time. 

Whether the sludge was not being drawn from the 
tanks into the separate sludge digestion tanks with sufficient frequency, 
whether the bottom slopes the sedimentation tanks were not 
steep enough self-cleansing, and thereby prevent accumulations 
solids the tanks, was not ascertained. 


mention tank devised Alvord, Am. E., and used 
standard the United States Housing Corporation. 

The unit (Fig. supposed serve for 1,000-house develop- 
ment. consists primary settling tank with three hopper bottoms 
ft. square, sloping 60° from the horizontal, and extending some 
ft. below the top the tank; secondary settling tank, 
similar and parallel the one and, between these two, 
sludge digestion tank equal length, width, and depth, but with 
single hopper. 

The baffled sewage flows the primary the secondary tank 
over the sludge tank several troughs, and the scum can pushed 


along special troughs connecting each settling tank with the sludge 
tank. 


New York City. 
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The sludge which collects the six hoppers the primary and 
secondary tanks drawn into the hopper the sludge tank merely 
lowering the surface the liquid the latter foot so, 
retained there until digested, and then drawn off sludge pipe 
the bottom. 


4 VAY Z AY 
ar 4 Aly Dirty-Water Trough AKA 64 
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TYPICAL POSITIVE SEWAGE SEPARATOR AND DIGESTOR 
FOR FRESH SEWAGE 
1000-HOUSE DEVELOPMENT 
FOLLOWING PRINCIPLES PROPOSED JOHN CONSULTING ENGINEER 


With few feet fall the sludge bed, there seen 


necessity for pumping the sludge, the movement which controlled 
valves. 
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The tank designed especially for fresh domestic sewage, such 
detention from min., still relatively fresh and containing 
dissolved oxygen. obviate the difficult and objectionable removal 
and disposal scum hand, this readily disposed with the 
sludge. further advantage lies the excessively deep 
excavation usually necessary with the Imhoff tank. 

this description has been continuous operation the 
Great Lakes Naval Training Station since October, 1917. consists 
three units, each designed handle 1000000 gal. per day, with 
detention period min. each tank. understood that 
there has been appreciable accumulation sludge this plant, 
and that has been very successful operation. The small quantity 
sludge has been attributed increased fermentation due 
occasional seeding with wisp. hay, but this not believed 

The speaker does not know what there between the 
character the sewage these works and that the cantonments. 
The plants the Housing Corporation have not been operating long 
enough reach determination, but that the Great Lakes Station 
has been use for more than year, and, thus far, seems have 
given good results. 

With reference the Great Lakes plant, the following additional 
information has been received from Howson, Assoc. Am. Soc. 
E., who has been intimately connected with its design and operation: 

“The writer visited the Lakes Station Thursday 
week—the day before your letter was received. 

“The tanks have been practically free from odor, even the imme- 
diate vicinity the plant, and entirely free from odor 

“The sewage very fresh, the age the sewage when reaches 
the plant being from min. little over hour from point 
origin the time reaches the plant. The average age less than 
min, This and its purely domestic character account for the forma- 
tion great quantities scum and very little sludge. The scum 
forms depth from ft. per week over the primary tanks. 

“The tanks have operated very successfully, and 
approximately 80% the suspended matter has been removed 
these tanks alone. 

“When the tanks were first placed operation strong hydrogen 
sulphide odor was observed. The chemist the Naval Training Station 
did considerable experimental work overcome this odor, 


out some interesting data with regard liquefying this sludge and scum. 


“The sludge digestion chamber was also. seeded 
bacteria, with the result that the plant has operation for 
year and half, operating the greater part the time approxi- 
mately 50% greater rate than that for which was designed, and, 
although the sludge has been discharged into the central digestion 
chamber weekly intervals, has not been necessary draw off 
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any sludge the sludge beds date, although the comparatively 
clear liquid resulting from the liquefying the sludge has necessarily 
been disposed of. 

“There have been some difficulties observed the operation 
the plant whole, which are not, however, attributable the tanks. 
had some ft. head spare between the tanks, which are 
the bluff, and the filtration plant the foot the This was 
utilized aerating steps, which considered and showed our 
plans being desirable for use certain seasons the year and 
when the wind was off-shore. The base hospital with its additions are 
within 300 ft. the sewage disposal plant, and must therefore oper- 
ate entirely free from odor such time the wind blowing 
shore and from the plant toward the hospital The only 
complaints from odors which have observed have been due the 
use the aerating steps, and these have been very slight. The use 
the steps now discontinued, and they will not used except 
during favorable wind conditions.” 


Plants this type have been built Madison, Wis., Aberdeen, Md., 
Bethlehem, Pa. and Swedeland, Pa. 


brings out the marked difference between municipal and camp sewages, 
the latter not only being considerably stronger, but, 
taining considerable grease. 

interest, for purposes comparison, give some 
figures analysis for ordinary domestic sewage and for barracks 
sewage, the latter Great Britain differing but litttle from camp 
sewage. The following figures relate the average three sets 
hourly samples, taken the Aldershot Camp Sewage Farm: 


Ammoniacal nitrogen 7.87 78.7 
Total organic nitrogen............. 5.06 50.6 
Albumenoid nitrogen............... 1.62 16.2 

Oxygen absorbed hours......... 20.79 207.9 
Suspended 366. 


The Caterham Barracks figures were obtained from the average 


four sets hourly samples, and are even stronger: 
Parts Parts 


per 100 000. per 000 000. 
Albumenoid 17.5 
Total organic nitrogen...... 3.87 

Suspended 


London, England. 
Received the Secretary, July 21st, 1919. 
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The sewage Kingston-on-Thames may regarded average 
domestic sewage, and the figures are also obtained from sets hourly 
samples, drawn according rate flow: 


Parts Parts 
per 100 000. per 1.000 000. 

Ammoniacal nitrogen.............. 3.85 38.5 
Albumenoid nitrogen........ 8.6 
Total organic nitrogen............. 16.3 
Oxygen absorbed hours......... 106.6 


foregoing figures demonstrate the strength nitrogenous 
matter camp sewages compared with sewages, and this 
due doubt the fact that, the author points out, the population 
adult, and, further, the quantity nitrogenous food consumed 
large. The same thing has been observed Great Britain, the case 
colliery towns and villages; these cases, however, the water supply 
often low. 

During the first stage the war, considerable difficulty was experi- 
enced here with grease, and specially large grease traps were put into 
use for intercepting it. Disinfectants, too, were often used sufficient 
quantity interfere materially with biological purification. Grease, 
however, was the chief difficulty, and, might have been anticipated, 
caused trouble all stages treatment, while was some little 
time before steps were taken utilize the grease recovered. 

the early stages the war, many the camp sewage treatment 
works left great deal desired, both regards design, and ability 
cope with the very Moreover, some 
instances, several small treatment works were constructed, where, with 
little ordinary engineering skill, one plant would have sufficed. 

the camps Great Britain, was found that the sewage flow 
was, almost invariably divided into distinct flushes, the flow being 
practically confined about from hours out the 
sequently, when the filter capacity was the basis the 
sewage flow ordinary town; rate of, say, gal. per cu. yd. 
per hours, was about 50% too small. This fact was often lost 
sight first. 

With respect water supply per capita, the figures given the 
military authorities were usually found much too low, and 
gal. per head was determined being about right, fact, was the 
usual figure taken for town water supply. 

With regard manholes, the customary rule England, that 
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the distance apart shall not excess about 300 ft. Some years. 


ago, lampholes were permitted between the manholes, but, lately, they 
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have been discouraged the Local Government Board. the case 
the majority the camps, full treatment tanks and filters has been 
carried out, conditions were seldom such warrant the discharge 
tank liquors without further treatment. 

The following details plant designed deal with total sewage 
flow about 000 gal. per day, may instructive, showing that the 

Grease trap. 

Covered septic tank, capacity about 15000 gal., with inverted 
pyramid bottom for removal sludge. 

Small mixing tank for 

Four fill and draw settling tanks, capacity each about 
gal., with floating arms and sludge valves. 

Two dosing tanks, capacity each about 200 gal. 

Two deep percolating filters coarse coke clinker, capacity 
each about 250 cu. yd., with automatic distributors. 

Effluent settling tank, capacity about 2000 gal., with inverted 
pyramid bottom for removal humus. 

General sludge sump, provided with chain-pump, and communi- 
cating with tank, settling tanks, and effluent settling 
tank. 

Two shallow effluent straining filters fine coke clinker, each 
about sq. yd. area and in. deep. 

10. area land set aside for trenching the sludge, which would 
considerable volume. 


This specification written Maj. Frye, one the chem- 
ists the recent Royal Commission Sewage Disposal. 

The. writer unable follow the author’s statement that, “the 
capacity trickling filter does not vary directly with the volume 
filtering material, filter giving good results deeper one.” 
Surely this depends very the size and character the filter- 
ing material used; other words, the duration contact the 
liquor with the filtering material. 

Comparison the work done even similar filters, with similar 
distribution, beset with pitfalls. For example, 5-ft. filter (A), may 
working below its full producing good effluent 
certain given rate filtration per cubie yard; would erroneous 
dose 10-ft. filter (B), three times that Filter and, 
because produces effluent similar that Filter assume 
that Filter can treat three times much Filter Filter 
not working its full capacity; this destroys any comparison. 

continuous and intermittent distribution filters, 
observed that the tank liquor applied filters not con- 
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tinuously, but flushes, this must result—other things being 

increasing the volume treated per cubic yard given time. 

would seem desirable, comparisons treatment plants, 


give the numerical figure strength sewage dealt with each 
case. 
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INSTITUTED 1852 


PAPERS AND DISCUSSIONS 


This Society not responsible for any statement made opinion 
its publications. 


THE PROPOSED NEW YORK AND NEW ERSEY 
VEHICULAR TUNNEL 


Informal Discussion* 


reference the accommodation provided the proposed Hudson 
River Tunnel for vehicular traffic, appears the writer that more 
attention should given that for pedestrians. Although large 
amount pedestrian traffic may expected tunnel such length, 
there are special conditions and emergencies considered. For 
instance, there the possibility vehicle breakdown blockade, 
causing passengers leave cars omnibuses and start walk out 
the tunnel. blockade should attended accident, such 
collision the burning automobile, there the further 
possibility pahic rush for escape. None the plans appears 
provide adequately for such contingencies. 

the proposed 31-ft. tunnel section, with two sidewalks opposite 
sides the upper deck roadway, the available width these walks 
limited materially the overhead curve the tunnel wall, 
sidewalk level slightly above the center line the tunnel. This 
would cause people instinctively necessarily keep near the curb. 
matter fact, does not seem that two people could walk side 
side pass each other without inconvenience. 

the Blackwall Tunnel under the Thames, London, the side- 
walk level about ft. below the center line, that the tunnel wall 
curves outward from the walks and there ample overhead clearance. 
This also true the Rotherhithe Tunnel, with its greater diameter 


Continued from May, 1919, Proceedings. 
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and greater width sidewalks. not easy understand the 
reason for the inner curb footguard the sidewalks, which forms 
part the lining these two tunnels. reduces the effective width 
few inches, although every available inch desirable. fact, the 
capacity and convenience the walk might increased flattening 
the curve the tunnel lining for the height few inches above the 
walk, thus increasing the actual width. This would not affect the 
strength the tunnel. 

the proposed 42-ft. section the Hudson Tunnel, the 
single depressed footwalk appears inconvenient and inadequate, 
with the further objection that dust and dirt from the roadway are 
likely scattered over the pedestrians. The plan for multiple- 
tube tunnel also shows scant accommodation for pedestrians, 
although the designers note that details the compartments can 
varied meet requirements. 

Ventilation levels and compartments will 
special problem such long tunnel having traffic composed largely 
motor vehicles, and which the vehicles will oceupy high 
proportion the cross-sectional area the compartments. 
instance, one design the has headway 
ft., while the height the highest vehicles said ft. in. 
Dilution draft would seem necessary, probably com- 
bination with exhaust induced draft. 

About year ago, was proposed extend street across 
Chicago park means tunnel, order avoid cutting the park 
surface thoroughfare. One question was regard ventilation 
conditions with traffic motor vehicles. The writer made 
some inquiry conditions the two Thames Tunnels London, 
but the motor was slight, comparatively, that pollution the 
atmosphere from that cause was very small factor. Apparently, those 
tunnels have provision for artificial ventilation, but this not opera- 


Further, the cross-sectional area much larger proportion 


that the vehicles, than the case the proposed designs for the 
Hudson River Tunnel. 

The idea particular interest the writer 
for the reason that about 1890 1891 undertook suggest such 
idea the late Sir Benjamin Baker, Hon. Am. Soc. E., then 
Consulting Engineer for the proposed Blackwall Tunnel under the 
oval section was proposed, with diaphragm upper 
deck for the roadway and narrower bottom deck for pedestrians. 
Naturally, the reply was the effect that for tunnel loose material 


however, that railway tunnels oval section swelling and unstable 
material have been reinforced some cases steel ribs. This treat- 
ment, course, was only designed meet unexpected emergencies and 
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not criterion for tunnel design, while the railway tunnels Mr. 
tion were much smaller section than would required for double- 
deck tunnel. 

Supplementing the double-deck oval section, the writer suggested 
circular tunnel having upper deck supported columns and not 
contact with, any way connected to, the tunnel wall, thus 
avoiding any interference with distribution stresses the latter, 
due external pressure. other words, there was viaduct within 
the tunnel. should explained that neither these ideas ever 


attained the dignity serious study its possibility prac- 
ticability. 
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INSTITUTED 1852 


PAPERS AND DISCUSSIONS 


This Society not responsible for any statement made opinion expressed 
its publications. 


AMERICAN HIGHWAYS 


Informal Discussion* 


American Highways full interest and The 
encouragement obvious, and was expected, because many con- 
ditions are somewhat novel and, therefore, the pendulum liable 
pass the ordinary limit. When this occurs, natural accelerate 
further instead imposing restraint. more common and popular 
any event. 

few lessons from the past should cited and heeded. When 
was shown conclusively that electric traction offered certain advantages 
certain localities, regard was given the fundamental rights 
existing lines steam transportation, the true interests the 
general public. enthusiasm, was held some 
States that permit electric line freight would treat 
unfairly long established steam road the same vicinity, and such 
permission was denied, not particular case, but all cases. Thus, 
many electric lines that might have been valuable feeders the steam 
roads and great value their districts were discouraged and not 
built. the same time, steam roads between cities that had been 
almost created those roads, were linked up, with little objec- 
tion, electric lines that are now need more passengers, higher 
fares, new investors. The errors the two methods thus presented, 
opposed alike good morals and good legislation, have helped im- 
poverish the weaken all service, and introduce chronic troubles. 


Continued from May, 1919, Proceedings. 
New York City. 


Received the Secretary, July 7th, 1919. 


al 
} 
| 


Mr. 
Dunham. 


592 AMERICAN HIGHWAYS 


These are facts that should examined and studied well before 
entering almost identical course following another change 
course been followed, and electric lines located and given rights where 
the best interests all concerned demanded, the two systems might 
working harmony many places throughout the country where 
serious difficulties now exist; and, further, close approach that 
more satisfactory condition could been reached; the ‘demands 
promoters had been limited competent railway boards public 
service commissions. 

After this broad object lesson, and the midst further activities, 
the United States Government will not set aside funds used 
the improvement highway unless that highway now post 
road”, while notorious that post roads, especially New England, 
were located over summits nearly high could found. the 
present time, and for this reason, improvements are made following 
bad locations and the most difficult grades. there should 
better co-operation between Federal, State, county, and municipal 
authorities. Labor interests should included, but may 
questioned whether wrong labor activities, that is, wrongly badly 
planned, should lead extended new construction, even such new 
departures would require the employment many workers. Recently, 
have seen that mere numbers are not effective safeguard against 
injury all classes. Parts the United States and provinces 
Canada and Russia show this. Where weak link exists because 
active corrosion, better safeguard the weak place than add 
elsewhere surfaces that must exposed the same acid influence. 
Engineering would soon synonym for impoverishment wrong 
deeds always insured new and extended construction. may ques- 
tion and doubt whether engineers should encourage larger factors 
safety, because political unrest among American workmen. 

road construction, was generally intended that the 
cost right way, construction, and equipment should covered 
bond issues. The stock became valuable from earnings excess 
interest and operation charges. increased maintenance, 
equipment, and depreciation were neglected. Often the roads were 
left the possession the bondholders operated abandoned. 
All this was individual business enterprise, where bad judgment, 
want foresight, too great enthusiasm brought 

Now, however, the new adventure, where the rights way and 
the roadbed are owned the public and, necessity, kept some 
kind condition that public, complications are increased im- 
mensely. The Ford automobile and the heavy truck have practically 

equal rights. The light rig and the locomotive are the same roadbed 
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without rails, and both look the public for support and safety. 
requirement one ‘that special diversion rainfall shall occur 
intervals high grades. evil the other groove the 
roadbed that becomes destructive river every hard storm. The 
public makes repairs. Where the ground soft, the heavy truck 
depresses the roadbed. The public brings the surface grade. 
Deep freezing and thawing make radical changes the surface. The 
attends that. winter, drifting snows bury fences and fill 
the cuts. The public opens the way without the aid snow 
plow. 

State the latitude which 42°, and where the snowfall exceptional, 
not word was said bearing snow blockades the expense keep- 
ing bridle path open weather that closes the Hudson River. 
The only reason for this must have been the confidence engineers share 
the assistance derived from the public. know what has 
been done under the stress war, when long trains trucks were 
brought through deep drifts the mountains. seem think 
similar service can maintained public expense. 

reaching out, however, into districts not occupied railroads, 
should remembered that throughout large part the United 
States winter service must abandoned above the snow line, and for 
small part the year the equipment idle. that extent this 
method transportation suffers comparison with railroads. 

steam roads this country, freight now moved average 
cost not far from cts. per ton-mile, and such figures that 
determinations profit and loss are made. the actual rate, 
whatever may be, there are years operation with accounts that 
disclose almost every item expense. How much accurately known 
the cost hauling motor truck per ton-mile over roadways 
provided and kept repair the public? the trucks 
this date are usually made the owners. 

Massachusetts, steam road and highway automobile accidents 
are not returned under exactly similar headings. The Commission 
gives the number passengers killed and detailed account acci- 
dents employees steam roads. not difficult, however, de- 
termine how many employees are killed trains motion, and, 
this way, make fairly accurate comparison with the record “Occu- 
pants Automobiles.” 

Thus, 1918, that State, persons (13 passengers and em- 
ployees) were killed steam roads. occupants automobiles 136 
were killed. The totals for the year may thought more sur- 
prising: Steam roads, killed 247 (including trespassers, not grade 
crossings), injured, 137; killed automobiles, including motorcycles 
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and motor trucks, 499, injured, 8598. These figures show phase 
transportation which cannot disregarded highway discussion 
and should remembered when sought change steam road 
branch highway. 

These losses life, time, crippled limbs, and-cost recovery may 
not classified any particular schedule, but they are very real and 
are losses the community balance sheet any final auditing, which 
are and always will the wrong side. 
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will reproduced the volumes Transactions. Any in- 
formation which will amplify the records here printed, correct any errors, 
should forwarded the Secretary prior the final publication. 


OWEN BRAINARD, Am. E.* 


2p, 1919. 


Owen Brainard, well known architectural and civil engineer, 
and for many years associate the firm Carrere and Hastings, 
died suddenly heart stroke April 2d, 1919, New York City. 

Owen Brainard was the son Hubert Brainard and Cynthia Vir- 
ginia Brainard, and was born March 10th, 1865. was descended 
from the first Brainard who came the Massachusetts Bay Colony 
1642, and who was among the original proprietors the Town 
Haddam, Conn. His family has been prominent the affairs 
Middlesex County, Connecticut, through several generations, his father, 
grandfather, and great-grandfather having been members the 
Assembly. received his early education the local school. Mathe- 
matics and history were his favorite studies, and built this 
foundation, technical reading and hard study preparation, his 
professional activities, also receiving instruction from professors 
New York University and Stevens Institute Technology. With 
alert, inquiring, and retentive mind, fitted himself through this 
study one the leading men his profession. had the 
rare good fortune choose field work which was source 
great satisfaction and interest him. 

Owen Brainard’s father was famous his neighborhood for his 
skill masonry building, for his familiarity with mechanical appli- 
ances, and his common sense, and boy the son learned the prac- 
tical side his future work. his later life, found this early 
knowledge great assistance. machine shop Higganum, 
Conn., learned the art work metals. From there went 
Philadelphia, Pa., where lived Germantown for number years. 

1890 Mr. Brainard returned Higganum, and there designed 
and built church and several houses, one which was some dis- 
Through these various commissions was enabled 
abroad for study. his return sought New York City field 
practice his profession, and his first effort was the 
application terra cotta modern steel construction. 1893, 
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shortly after coming New York, secured the position Engineer 
with the firm Carrere and Hastings, and continued until 
his death. 

Mr. Brainard’s application his work was practical. stood 
for usefulness, endurance, and honesty structure. had keen 
interest and understanding materials and processes manu- 
facture, which especially fitted him for the position architectural 
engineer. 

Through the large and very general practice Carrere and Hast- 
ings, Mr. Brainard was associated with the construction some 
the most notable and important buildings the United States. 
was retained also the general supervision and structural design 
the Cuyahoga County Court House Cleveland, Ohio, and several 
large churches the West. 

Mr. Brainard was the Consulting Engineer for the United States 
Steel Corporation the development several its large towns, 
and was engaged during the war the planning Camp Meade, and 
the planning and building the Workmen’s Hotels Hog Island, 
Pa., for the Emergency Fleet Corporation. later years, had 
become greatly interested large sanitation and housing problems, 
and, the time his death, was looking forward the study 
the needs the modern city sanitation and planning. 

his first visit Europe, Mr. Brainard made study light- 
house problems, and was consulted the Diamond Shoal Lighthouse 
Commission when the construction that lighthouse was projected. 

1901, Mr. Brainard was made associate the firm Carrere 
and Hastings, and this connection continued for number years, 
until the larger development his personal practice. However, his 
professional connection with the office continued until his death. 

was member the Engineers’ Club, the Architectural League, 
the American Institute Architects, and the City Planning Asso- 
ciation. was also member the Century Club, the Apawamis 
Club Rye, Y., and the Mastigouche Fish and Game Club 
Canada. 

Mr. Brainard had many charming business and social qualities, 
and was looked and admired all with whom came 
contact. Those who knew him and consulted him always retained 
high regard for his clear-sighted analysis conditions, his high 
standard fair dealing, and his integrity and tactful treatment, what- 
ever the circumstances under which the questions were submitted 
him, whatever the conclusions reached the problem dealt with. 
His brevity and conciseness expressing his conclusions gave judicial 
character his technical mastery ‘his subject. 
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‘His recreation was fishing and golf. had excellent sense 
humor, and great aptness the application fitting story 
the question under discussion. Mr. Brainard gave much his spare 
time reading. was earnest worker, never neglecting his 
duties, and active participant the work the several profes- 
sional societies which belonged. 

March 10th, 1909, was married Jean Sawyer, and made 
his home New York City. had lately built summer home 
Riverside, Conn. his wife, survived two brothers, 
Daniel and Harrison Brainard, and one sister, Ursula Brainard, who 
live the old home Higganum. 

Mr. Brainard was elected member the American Society 
Civil Engineers October 3d, 1906. 


JOHN STERLING DEANS, Am. Soc. E.* 


Diep 1918. 


John Sterling Deans was born Chester, Pa., June 25th, 1858, 
and received his early education the schools that place. His 
father, Charles Woodbury Deans, was engaged educational work 
and did much the early organization the common school system 
the State and providing school facilities for the orphans 
Civil War soldiers. His mother, who survives him, was Priscilla Lyons 
Williams, Chester. 

The death his father left Mr. Deans, the eldest four children, 
with serious responsibilities early life, and the age years 
left the College, before graduation, and 
took his life work his chosen profession. 

His first employment was with Clark, Reeves and Company, 
Pa., January, 1879, which time this firm was building 
large part the elevated railroad structure New York City; 
and, during his subsequent connection with this firm, which after- 
ward became the Phenix Bridge Company, saw the development 
the modern long-span railroad bridge from the early iron struc- 
tures that were built during the era railroad construction which 
followed the Civil 

Many noted structures, such the old Kinzua Viaduct, and the 
Albany and Greenbush Bridge over the Hudson River, with which 
Mr. Deans was connected the outset his career, were built the 
above firm. These were followed the Red Rock Cantilever Bridge, 
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the Pecos Viaduct, the Rock Island Bridge, the Huntington Bridge, 
and many others, with which was connected various engineering 
capacities. 

Mr. Deans assisted the design the Chesapeake and Ohio Rail- 
road Bridge, known the Huntington Bridge, over the Ohio River 
Cincinnati, Ohio, had entire charge the work the drawing 
room, and afterward became Resident Engineer during the erection 
the structure, 1888-89. 

This bridge, the time was built, contained the longest simple 
truss span existence, was double-tracked throughout, with double 
roadways and sidewalks, and marked epoch railroad bridge con- 
struction. After the successful completion this work the 
Bridge Company, Mr. Deans became Erection for the 
Company, then, 1891, Principal Assistant Engineer, and, year 
later, Chief Engineer. During the time held this office, number 
large and important bridge structures were built under his direc- 
tion, many them being designed the Company and most them 
erected its Erection Department, which Mr. Deans took great 
pride and which brought high state The Rock 
Island Bridge Davenport, Iowa, the Big Four Bridge Louisville, 
Ky., the Cambridge Bridge Boston, Mass., the steelwork for the 
Manhattan Bridge over the East River, New York City, and the 
bridges Sioux City and Omaha, Nebr., with their long draw-spans, 
were among the ‘large number structures erected under his super- 

became Vice-President the Phenix Bridge Company 1915, 
and, 1917, Vice-President and Consulting Engineer. 

young man, Mr. Deans’ work was marked extreme care 
and conscientiousness. His spirit endeared him all his 
associates, and fact every one who came contact with him, 
and inspired many beginner look the bright side life and 
take courage from his example. His fine character and lovable per- 
sonality had their effect marked degree the young men who 
came under his authority while was command, and all who ever 
served him treasured the memory his friendship with affection 
equal their great admiration for his character. 

About two years before his death, his health began fail, and, 
except for several short periods apparent improvement, the decline 
was slow, but sure. spite his declining health, however, Mr. Deans 
was energetic ever, and gave unfailing attention the many 
duties devolving upon him, undertaking December, 1917, the work 
Chairman the Steel Fabricators the United States, asso- 
ciation aiding the United States Government and the indus- 
try war work. His health continued decline until the end came, 
December 16th, 1918. His youthful spirit and courage remained 
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with him the last, and the patience which exhibited during his 
tedious illness and suffering emphasized the perfect unselfishness that 
marked his life. 

1890, Mr. Deans was married Miss Clara Barr, Cincin- 
nati, Ohio, who survives him. also survived his mother, two 
sisters, and four children, his two sons having served the United 
States Army during the war. 

Mr. Deans was elected Member the American Society Civil 
Engineers May 4th, 1887. 


RUFUS CAMERON HUNT, Am. Soe. E.* 


Diep 1919. 


Rufus Cameron Hunt was born Bowling Green, Ky., Decem- 
ber 1851. His father was farmer and long resident the 
State. His early education was obtained local school kept 
Professor Without the advantage college education, 
taught himself the rudiments engineering and began his life’s 
work railway location and construction—a great field, but one 
from which only the efficient rise prominence competence. 

1898 Mr. Hunt was Division Engineer the construction 
railway Maine without apparent prospects, but his careful, con- 
scientious work had attracted the attention those who are always 
the lookout for capable men. that year the Bryce Syndicate 
was organized, under the name the American China Development 
Company, for the construction railways China, and Mr. Hunt 
was offered position Assistant Engineer. was made 
Engineer, and had charge the survey from Hankow 
Canton, 750 miles. Part the line has been constructed, laid out 
him. remained China for some time Chief Engineer. 
From Mr. Hunt went Europe, and thence for more than 
year South America where had charge important work the 
Andes Mountains and Peru. His next field was Mexico. 

the meanwhile, the subway New York City was under construc- 
tion, and the contractor who had charge the Fort Washington Tun- 
nel, from 160th 196th Streets, had become much involved that the 
bonding company had take over the work. the result confer- 
ence between the Company, the General Contractor, and the Chief Engi- 
neer the Commission, Mr. Hunt was selected take charge this 
highly important and difficult section. well did out his trust, 
that Mr. John subsequently placed him charge the 
Jerome Park Reservoir contract. Then followed other large pieces 
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contract work, but, their completion, Mr. Hunt decided retire 
from the field where had succeeded well and take the life 
his forefathers, that country gentleman. this end, acquired 
extensive farm near Washington Court House, Fayette County, 
Ohio, with which had the same success had building railways 
digging tunnels. died his home February 18th, 1919, 
pneumonia following attack influenza. survived his 
widow, who was Miss Lida Saxton. 

His character was like his mind and frame, rugged and strong. 
was marked rare combination firmness and justice, but, any 
one quality predominated, was unwavering loyalty. loved truth, 
hated shams, and was fine specimen real American. These 
qualities endeared him all. engineer had sound judgment 
which, combined with his personal traits, made him real leader men. 

Mr. Hunt was elected Member the American Society Civil 
Engineers October 5th, 1904. 


JOHN CHRISTIAN OSTRUP, Am. Soc. E.* 


Diep 27TH, 1919. 


John Christian Ostrup was born estate near Frederickshaven, 
Denmark, August 1867. received his early education 
private school Frederickshaven and his principal technical training, 
including thorough military instruction, the Royal Danish Military 
Academy, from which institution was graduated 1888. 
remained the Danish Army Lieutenant for two three years. 

1891 Mr. Ostrup came the United States and immediately 
supplemented his technical education night work engineering 
school Chicago, mainly for the purpose learning English 
technical terms. was graduated from that school 1892. After 
obtaining his degree there, engaged various enterprises different 
parts the United States, beginning with the design the Machinery 

Building for the Chicago World’s Fair, and afterward including much 
work with the writer, first, the Northwestern Elevated, Union Loop 
Elevated, and Lake Street Elevated Railroads, Chicago, and, later, 
the Elevated Railroad Boston, Mass. these vast enterprises 
did effective and important work and held responsible positions. 
first, chief occupation was the field, but, later, did con- 
siderable structural steel designing, especially for the Boston Elevated, 
the entire design great terminal building. the 
completion the latter, Mr. Ostrup spent few years private 
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practice, mainly the designing power houses, industrial plants, 
and the sheds contain them; then entered the employ the 
American Bridge Company, where remained for several years. While 
with that organization, detailed, among other structures, the Man- 
hattan Bridge. 

From 1907 1911 was Professor Structural Engineering 
Stevens Institute Technology, Hoboken, J., giving there most 
successful and popular course, notwithstanding the fact that was 
handling civil engineering department mechanical engineering 
school. was that time that wrote and issued his excellent book, 
known the Profession “Ostrup’s Specifications,” which deals with 
methods modern engineering. has been widely used military 
academies throughout the country, including West Point. 

After four years’ service teaching, Mr. Ostrup resigned his posi- 
tion Professor Stevens Institute take that Chief Engineer 
Texas Company, with headquarters New York City; and 
handled with phenomenal success all the important engineering prob- 
lems the vast and diversified business that company until 
appeared probable that the United States would enter the war, when 
once tendered his services the Government the land his 
adoption. Having been thoroughly trained military engineering 
Denmark, his offer was gladly accepted, and was given the rank 
Major early January, 1917. sailed for France that.year with the 
first detachment the American Expeditionary Force, following 
General Pershing, whose staff had been assigned expert 
engineering. During the war Maj. Ostrup saw continuous service 
various points along the entire western front, his special duties being 
the supervision the building trench fortifications and bridges, 
where his knowledge construction proved great value. 
fact, showed such unusual ability that, after year the front, 
was returned the United States instruct new officers.in the 
principles and practice modern warfare. continued his work 
‘Instructor until after the declaration the Armistice; when 
tendered his resignation and asked for its speedy acceptance. was 
urged remain permanently the United States Army, but refused, 
owing ill health caused over-work and attack influenza 
contracted while France which had never fully 
recovered. soon was released from the Army, returned 
his ‘position with the Texas Company and resumed his former 
work. 

February 19th; 1919, Maj. Ostrup with the writer, 
and spent the better part two hours his experiences 
abroad. appears that, although often under fire, was never 
wounded, although once his clothing was torn piece shrapnel. 
His description his work “over there” and life the trenches 
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was intensely interesting, and the writer had been 
close friends for more than quarter century. Among other 
things mentioned the fact that, owing the great amount 
business done the Texas Company during the war, his stock therein 
had brought such big returns render him independent for the 
rest his life, and was seriously considering retiring soon from 
active practice—but, alas! was not be; for that very evening 
was stricken with influenza, which soon turned into pneumonia, 
which succumbed week later. 

Maj. Ostrup was man strong personality, accomplished 
linguist, speaking several languages fluently and well, and having 
reading knowledge others, deep student applied science 
well economics and the humanities, good technical writer, 
engineer high attainments, military officer courage and 
unusual ability, accomplished musician, true and loyal friend, 
and thorough gentleman. his premature death the Engineering 
Profession has sustained real loss, and many members thereof have 
suffered bereavement which will long remembered. 

Maj. Ostrup was elected Associate Member the American 
Society Civil Engineers March 4th, 1896, and Member 
March Ist, 1899. 


JOHN WARREN SACKETT, Am. Soc. E.* 


3d, 1918. 


John Warren Sackett was born Rantoul, December 13th, 
1860. received his elementary education that place, and when 
was years old, had been graduated from the High School and 
had passed the entrance examinations the University 
was prohibited from entering that time, however, reason the 
age limit—15 years—in force there. 1876 became student 
the Civil Engineering Department the University where remained 
for two years. also took manual training carpentry and 
machine work. 

1877 and 1878, Mr. Sackett taught school, with the intention 
completing his college course, but his father, who had moved Florida 
and was engaged contracting and building, required his services 
his business. this connection Mr. Sackett made architectural 
drawings and superintended construction work, well operating 
saw-mill. the meantime, continued his engineering studies 
under Francis LeBaron, Am. E., whom was engaged 
land and railroad surveying and the operation short line 
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railroad, well Government surveys various canals, rivers, 
harbors Florida. 

May 16th, 1881, Mr. Sackett was appointed Assistant Engineer 
the United States Engineer Corps, the late Col. Gillmore, 
Corps Engineers, A., Am. Soc? E., the recommenda- 
tion Mr. LeBaron, Assistant Engineer, under whom was 
serving, and was identified with that organization for more than thirty- 
five years, follows: 

May and June, 1881, served Recorder the party Mr. 
Baron, under whose immediate direction remained, until 1886, 
the survey for canal route from the head-waters the St. Johns 
River Charlotte Harbor, Florida; December, 1881, and January, 
1882, was engaged Inspector jetty work Cumberland Sound, 
Georgia, and Florida; about this time entered competitive exami- 
nation for appointment West Point Military Academy and had been 
recommended for entrance, but owing political reasons, the appoint- 
ment was not granted; until the fall 1883, was Inspector jetty 
work the entrance St. Johns River, Florida; until the spring 
1884, was engaged Instrumentman survey the Savan- 
nah River; 1885, made survey and plans for Marginal Rail- 
road Jacksonville, Fla., under the direction Mr. LeBaron, Chief 
Engineer, and surveyed and platted several town sites; also served, 
until May, 1885, Chief Draftsman the Surveyor-General’s Office 
Tallahassee, Fla.; until February, 1886, was Superintendent and 
Draftsman, under Capt. William Rossell, Corps Engineers, 
A., dredging and rock excavation Tampa and Cedar Keys, Fla., 
and the spring the same year, served Assistant, under Capt., 
now Maj.-Gen., William Black, Corps Engineers, A., Am. 
Soc. E., the survey the entrance St. Johns River, Florida; 
and from that time until 1888, was engaged Assistant Engineer 
charge the survey the northwest entrance Key West Harbor, 
Florida, and survey the River. 

1888, Mr. Sackett was made Principal Assistant Engineer the 
Florida District, and given general supervision the details the 
work that District under the direction the District Engineer 
Officer, continuing that position until his sudden death July 3d, 
1918, his title having been changed 1917 that Chief Assistant 
Engineer the Florida District the Engineer Department. 
His work Principal and Chief Assistant Engineer the District 
consisted preparing plans, projects, estimates, reports, for sub- 
mission the Chief Engineers, well the detailed design con- 
struction, operation, maintenance, all the floating plant, such 
hydraulic dredges, steam and power plants, hyacinth elevators, etc. 
connection with this work, had introduced many novel improvements 
operation, which patents have been issued. 
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While student the University 1876-77, Mr. Sackett 
had received some military training, and, 1895, was commissioned 
Captain Co. 1st Florida Infantry, known the St. Augustine 
Rifles. When war with Spain was declared 1898, Capt. Sackett was 
promoted Major 1st Florida Volunteer Infantry, but 
was afterward detached from that regiment and placed command 
Provisional Engineer Battalion formed details from Florida 
and troops. After training for about six weeks Port Tampa, 
Maj. Sackett left there with the Battalion and arrived Santiago, 
Cuba, the day following the surrender the Spanish Forces. After 
some construction work Guantanamo Harbor, the Battalion joined 
the Porto Rican Expedition and led the landing party Guanico 
July 25th, 1898, under fire, with Maj. Sackett command the right 
wing. this action and for soldierly qualities displayed the 
night July 26th-27th, 1898, when outpost duty, received the 
brevet rank Lieutenant Colonel, Volunteers, “for coolness 
under fire and efficient and meritorious services during the war.” 

Maj. Sackett remained with the Battalion until was disbanded 
New York City September, 1898. was not mustered out 
service, however, until January, 1899, having been placed command 
battalion Florida Regiment stationed Huntsville, Ala., 
where acted Brigade Commander for time, although only 
ranking Major. 

The following extract from the report Col. Black, Chief 
Engineer, Volunteers, the Adjutant General the Army, 
dated August 22d, 1898, regarding the operations the Battalion: 

“For the drill, discipline and spirit, much credit due the officers 
the battalion, among whom discrimination cannot made, excepting 
for the commanding officer, Major Sackett, 1st Fla. Vols., 
whom have known for years valued engineer employee 
the United States. but fair for say that, without his aid, 
not know how could have the duties allotted the 
Engineer force the expedition.” 

After the war rejoined the Florida Militia Captain was 
promoted through the various ranks until was commissioned 
Brigadier General the Florida National Guard, February 28th, 
1906. Gen Sackett was retired February 22d, his own 
request, due press work with the Department. 
During his service with the Florida Militia, was member the 
Commission appointed select camp site, personally 
located the site subsequently adopted the State. authorities, and 
until his death served the Board which had charge the grounds. 
also supervised all the surveying and engineering work con- 
nection with the development the target range, and pre- 
pared estimates for its enlargement, water supply, 
1917, when the United States entered the European war, Gen. Sackett 
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immediately offered his services the Adjutant General, Army, 
any military capacity that would useful. 

July ist, 1918, the line duty, Gen. Sackett left St. Lucie 
Inlet, Fla., board the dredge Florida bound for Jacksonville, where 
the boat was used dredging operations Camp Joseph 
Johnston then under construction. the trip the coast the 
dredge encountered heavy gale. One the bulkheads was stove 
heavy wave July 3d, 1918, and the Florida filled and sank 
within three minutes. Gen. Sackett, who was the cabin the 
upper deck the time and, supposed, did not realize the danger, 
and two the crew, perished with the boat. survived his 
widow and two sons, Arthur Sackett, Assoc. Am. Soe. E., 
and Guy Sackett. 

Gen. Sackett was one the best known and most popular men 
Government work and military circles Florida. was held 
high esteem all who knew him, and his untimely death was shock 
his many associates and friends who were numbered his ac- 
quaintances. 

the course thirty years more service with the 
Engineer Department, had been called investigate, discuss, 
and make out technical detail and report hydrographical and 
topographical surveys, watersheds, run-off, stream flow, tidal currents, 
wave action, jetties, breakwaters, locks, For the purpose obser- 
vation and study, had visited the Panama Canal during its con- 
struction. had also visited Havana, Cuba, for the purpose 
observing the raising the wreck the Maine, well 
other works improvement affecting waterways, drainage, and 
reclamation work throughout the United States. 

shown his military record, Gen. Sackett had been identified 
with the Florida State Militia for many years, and was Past Depart- 
ment Commander the United Spanish War Veterans, Department 
Florida. was also prominent and Elk circles, and 
other fraternal organizations. 

Gen. Sackett was elected Member the American Society 
Civil Engineers May 2d, 1894. 


NAOJI SHIRAISHI, Am, Soc. E.* 


1919. 


Naoji Shiraishi was born Tochi, village Kochi Prefecture, 
Japan, October 29th, 1857. When Japan was 
passing through the crisis preceding the Restoration the Imperial 
Rule, and those days there was more call for the arts war than 
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for those peace. early showed his far-sightedness applying 
himself the study European languages, utter disregard the 
general cry for the need warlike training for boys his age. 
1870 went Yokohama and studied English under the Rev. 
Brown. 1875 entered the Kaisei Gakko, the predecessor the 
present Tokyo Imperial University, for the study Civil Engineering, 
and was graduated from that institution July, 1881. 

1883 was sent the Government the United States 
complete his study that branch knowledge. Entering Rensselaer 
Polytechnic Institute, studied mostly under Wm. Burr, 
Am. Soe. When Professor Burr took service with the Phenix 
Bridge Company, Mr. Shiraishi accompanied him and was cordially 
given the freedom both office and works make special study 
bridge construction. was deeply influenced the personality and 
erudition Professor Burr, and intimate friendship grew 
between the two men. Later, Mr. Shiraishi entered the service the 
Pennsylvania Railway Company, acquaint himself with the prac- 
tice railway engineering. Subsequently, left America for Ger- 
many, and, while staying Berlin, attended the lectures Professor 
Winkler, the Technische Hochschule that city. 

Returning Japan 1887, from tour through the various coun- 
tries Europe, Mr. Shiraishi was appointed Professor the College 
acted adviser the then organized Kansai Railway Company, 
the location and construction its lines. those early days rail- 
way construction Japan, when the lines operation the country 
totaled not more than 1000 miles, the services expert engineers were 
not easily obtainable. The difficult nature the work the Kansai 
Railway having required the exercise the highest technical 
edge, Mr. Shiraishi was called from his academic chair give his 
undivided attention the task, and, his resignation the pro- 
fessorship, 1890, was made the first President and Chief Engi- 
neer the Company. Chief Engineer, gathered around him, 
his assistants, many his former pupils the University, and 
carried successful issue one the most difficult railway works 
the country. This achievement had far-reaching consequences, 
that those young men whom had trained the classroom and 
the field went forth competent engineers and distinguished them- 
selves various works importance with which they were entrusted 
later. 

1891 had conferred him the degree Kogaku Hakushi, 
the title the highest academic honor Japan for the profession. 
1898, resigned his position with the Kansai Railway Company, 
the construction work the latter having been completed. 
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1899 Mr. Shiraishi was appointed member the Railway 
Council, the highest advisory board for discussing matters relating 
the railway systems Japan. the same year, the request the 
Kyushu Railway Company—another company which was inter- 
ested—he again visited Europe and America make investigations 
the methods shipping coal those countries. selected the 
Brown coal hoist, the one best fulfilling the requirements the 
Company, and, having made purchase three machines, each 
000 tons capacity, erected them the terminal yard the Company. 

1910 was made President the Wakamatsu Harbor Improve- 
ment Company, and continued that position for nine years, during 
which time out the construction breakwaters and quay 
walls, and extensive dredging the harbor. Under his able guidance, 
the harbor has become the most important coaling port Japan, the 
quantity coal annually seeking outlet the port reaching 000 000 
tons. Along the shore the harbor stand the Government Steel 
Works and other large factories, and the busy shipping traffic has 
transformed the waste flat former years into excellent harbor, 
crowded with sailing ships and steamers. 

about that time, Mr. Shiraishi acted also Consulting Engineer 
the Mitsubishi Company, and designed and constructed breakwaters, 
quay walls, metallic piers, warehouses reinforced concrete, dry docks, 
for that Company Nagasaki and Kobe. The 000-ton floating 
dock built the Kobe Shipyard and the use caisson blocks 
reinforced concrete for the breakwaters and quay walls there, were the 
first engineering feats the kind Japan. 

1907, the request the Corean Government, planned 
system railway lines the southwestern part the Peninsula. 
The present lines between Taiden, Gunzan, and Moppo are substantially 
the realization his plans. 

From 1911 1919 Mr. Shiraishi was Managing Director the 
Inawashiro Power Company, which has for its work 
the utilization the waters Lake Inawashiro, 140 miles from 
for the development electric power. The lake sq. miles 
area and 1000 ft. above sea level. average volume water 
840 ft. per sec. now utilized, two stages, producing electric 
power aggregating 92000 p., which transmitted Tokyo 
pressure volts. The works are now being enlarged utiliz- 
ing the tail-water, that before long the total output will amount 
130 000 

Mr. Shiraishi was married 1882 Miss Kikuko, daughter 
Mr. Tsuna Takenouchi, prominent financier. survived his 
widow and two sons. The elder these sons follows his father’s pro- 
fession civil engineer, and the younger electrical engineer. 
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life Mr. Shiraishi. His practice covered almost all branches 
civil engineering, and the works which was engaged were 
such magnitude has scarcely been equalled any Japan. 

Mr. Shiraishi will long remembered, not only for his achievements 
engineer, but also for his personal qualities. His admirable 
character made him popular with all who came contact with him. 
Although was not professed Christian, was much inclined 
that belief that his interment was made according its rites. 

Mr. Shiraishi was Member the Institution Civil Engineers 
Great Britain. January, 1919, was elected President the 
Japan Society Civil Engineers. being engineer the 
foremost rank, was less politician, having occupied seat 
the House Representatives the Imperial Diet, which had 
been returned three times, and, member the Seiyukai party, 
was prominent figure political circles. 

Mr. Shiraishi was elected Member the American. Society 
Civil Engineers October 4th, 1899. 


EDWIN JAMES POTTER, Assoc. Am. E.* 


Diep 18TH, 1918. 


Edwin James Potter, the son Charles and Lenora (Sayles) 
Potter, was born Bridgeton, I., 1884. attended 
the graded schools Burrillville, I., and was graduated from the 
Moses Brown School, Providence, took the civil engineer- 
ing course Brown University, and received the degree Bachelor 

During the summer Mr. Potter was Assistant the 
office the City Engineer .Providence,.and July, 
1907, was engaged surveys and drawings for mile Macadam 
road for Burrillville. 

August, 1907, entered the employ the Smith 
struction Company, Mill Builders and General Contractors, Paw- 
tucket, I., and for several years thereafter was engaged estimating, 
drafting, laying out, and superintending the construction mills, 
power plants, storehouses, etc., New England and New York State. 

Mr. Potter’s interest matters relating engineering keen, 
and lost opportunity increase his knowledge his profession. 
this object, visited the Canal Zone, order inspect the 


Panama Canal before its completion, well many other engineering 
works. 
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October, 1913, took charge the Hopkiris Machine Works, 
Bridgeton, and, under his management, the company prospered and 
increased its business. This concern had been owned Mr. Potter’s 
family for generations. was founded Augustus Hopkins, his 
great-grandfather 1836, and from him went Mr. Potter’s great- 
uncle, Horatio Hopkins. His grandfather; James Potter, was connected 
with the company, and his father, also. 

Mr. Potter took keen interest everything that would benefi- 
cial the town, and could relied lend helping hand any 
movement for its betterment. 

was member and Secretary Pascoag Hose Company No. 
Past-President the Alumni Association the Burrillville High 
School and the Moses Brown Alumni member 
Sigma Chi Brown University. all patriotic affairs this dis- 
trict, was active worker, having served member the Liberty 
Loan Committee and Chairman the Burrillville Committee the 
War Savings Stamps drive. 

Mr. Potter was Republican, but did not take active part 
political affairs until 1918, when, after considerable urging, con- 
sented accept the nomination for State Senator. 

was very much interested the welfare the Free Baptist 
Church, Pascoag, I., and, although had never united with the 
church, had contributed liberally toward its support. 

contracted influenza and died, after two weeks’ illness, the 
home his parents. His death was shock the community 
which his life had been spent, and distinct loss the town. Besides 
his parents, survived sister, Mrs. Charles Osler, Malden, 
Mass., who, shortly after her brother’s death, moved Bridgeton, 

Mr. Potter was elected Junior the American Society Civil 


October 1907, and Associate Member October 
1st; 


DONALD POWER DENHAM, Jun. Am. Soc. E.* 


Diep 23d, 1918. 


Donald Power Denham, the son Mr. and Mrs. Denham, 
was born Akron, Ohio, June 14th, 1890. the family 
moved Peterborough, Ont., Canada, and the boy prepared for college 
the Peterborough Collegiate Institute. 1910, entered Cornell 
University, from which was graduated 1914 with the degree 
Civil Engineer. 
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April, 1915, Mr. Denham entered the employ the Leonard 
Construction Company, and was engaged work for that Company 
follows: Until April, 1916, Engineer the construction 
concrete ore bin and reinforced concrete steel mill build- 
ing for the New Jersey Zinc Company; Franklin, from April 
October, 1916, Resident Engineer the construction garbage 
plant for the Metropolitan By-Products Company, Staten Island, 
New York; and from October December, 1916, the construction 
reinforced concrete building for the Douglas Starch Company, 
Cedar Rapids, Iowa. 

December, 1916, Mr. Denham’s services were loaned the 
Leonard Construction Company the Quaker Oats Company for 
special drafting and designing connection with the construction 
the latter’s plant Cedar Rapids, Iowa, and from February May, 
1917, was engaged Field Engineer the construction re- 
concrete buildings for the Oil Company, Kansas 
City, Mo. Later, went Peterborough, Ont., Canada, Engineer 
Charge for the Quaker Oats Company the construction its 
immense plant that place. was also engaged Saskatoon, 
Sask., Canada, mill construction for the same Company. 

When war was declared, Mr. Denham made repeated efforts get 
into military service, but owing severe illness short time before, 
was unable pass the physical examination. While working 
Saskatoon, received Government appointment with the United 
States Bureau Yards and Docks, Charleston, C., and was his 
way that place when was taken ill with pneumonia from which 
died October 23d, 1918. 

While Cornell Mr. Denham was member the Sigma Nu, 
Semaphore, and Glee Clubs, and was also member the Civil 
Engineer Board. 

Mr. Denham was elected Junior the American Society Civil 
Engineers April 17th, 1917. 
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esting paper devoted the establishment and application what 
stated new principle the determination stresses and 
strains that class structures which the axes members are 
subject angular displacement due stresses flexure bending, 
arched ribs simple beams, and trusses with members subjected 
bending well direct stresses. any new principle leading 
simpler forms treatment for such structures can established, 
certainly will This discussion not intended 
detailed consideration the subject matter Professor Swain’s 
paper, but rather make some simple suggestions regarding the funda- 
mental features the author’s analysis. 

Apparently the basic idea which the new principle founded 
that involved the establishment Equations and (4) the 
paper. observed that Equation (3) established first 
using unit moment, that is, applying couple the given section 
the moment which unity. Under the action that unit moment, 
the stress tension compression, produced. Equation (3) 
then legitimately follows from the preceding unnumbered equation, 

introducing “(change length)” due the stress stresses produced 
the actual loads the structure. 


Discussion the paper George Swain, Past-President, Soc. E., 
continued from August, 1919, Proceedings. 
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Let the case beams members subjected bending only 
considered. The second member the author’s Equation (3), with 
the summation sign removed, applied succession each 
section throughout the entire necessary suppose 
the application the unit moment each such section, otherwise, 
the proper proportionate relation between and “(change length)” 
written, which results from the application moment, which, 
general, has value different from unity. The resulting 
expression for the angular displacement (1), which the 
second term the second member the author’s Equation (4): 


clear, therefore, that the analytical error using the stress, 
produced the moment, M,, instead moment unity, has been 
introduced the analysis. other words, the appearing the 
author’s Equation (4) should considered unity, making Equation 
(1) identical with the old standard formula for angular displacement, 
which will recognized once Equation (2): 


The results this error can pointedly shown the 
following two illustrations. Equation (9), the author’s paper, 
makes application the “new principle’ beam simply 
supported each end and carrying load any point, the expression 
for the angular rotation displacement being taken the right-hand 
end the beam. The moment, varies uniformly from unity 
the right-hand end the beam the left-hand end. the load, 
placed the center the span, the displacement the 
right-hand end the 


Each. half such beam cantilever, loaded its free end 
with the fixed end the cantilever being the center.of span 
cantilever reference its fixed end may found taking one-half 
given Equation (3), reason that the summation 
integration shown. Equation (3) entire beam, the length 
which twice that the cantilever. ‘This will make the angular 
rotation for the free end the shown Equation (4), 


Proceedings, Am. Soc. March, 1919. 
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which one-half only the correct value shown the author’s 
Equation (7): 


This half value due the author’s uniformly decreasing 
from unity were displaced the moment unity, the true 
value angular rotation for the free end the cantilever would 
result once. 

Again, the author’s method may used determine the work 
expended bending beam subjected loading right angles 
its axis. The stress, due bending only, given the second 
term the second member the third unnumbered equation preced- 
ing Equation (4) of,the paper. That value substituted the author’s 
Equation (3), after writing for and for will give Equa- 


The value is: 


Equation (5) may then written: 


The expression,, da, is, course, the moment inertia, 
the cross-section the beam. Hence, Equation (7), and also Equation 
(1), may written: 


(8) 


The work performed throughout the entire beam will then shown 
Equation 


The correct usual expression for the work performed bending 
beam, that is, the resilience, shown Equation (10): 


Equation (9), therefore, correct only when unity. 
Although the preceding criticism relates only members beams 
subjected flexure, obviously the use the author’s (3) 
limited its applications those cases only which the stress, 
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Mr. produced the application couple with unit moment the 


sections covered the summation. 

may justly urged that since the moment, M,, must con- 
sidered unity, its use analytic device superfluous and unneces- 
sary. far membérs subject flexure only are concerned, nothing 
could simpler more direct application than the old and stand- 
ard formula given the writer’s Equation (2). This formula has 
been used, for many years, for angular displacement rotation 
the longitudinal axis bent member, especially connection with 
the treatment arched ribs. 

Just what meant specifically the “new principle” not obvi- 
ously clear. The use analytic expressions for the work performed 
stressing both beams and pieces subject direct stresses tension 
compression the determination deflections and for other similar 
purposes, quite old. would also seem much more simple 
write the author’s Equation (4) correct form, direct equa- 
tion between the external work performed and the sum the two 
expressions for work, one covering members subject direct tension 
compression, and the other subject bending. This 
would render superfluous and eliminate the analytical work preceding 
Equation (4). 

passing, the surprising statement the author, following his 
Equation (14), may noticed. referring that equation, 
writes, “which the most general form the Theorem Three 
Moments.” The most general form the “Theorem Three Mo- 
ments”, well known, provides for variable moment inertia, 
broken center line beam truss, and other features 
which are not even recognized Equation (14). fact, that equa- 
tion really highly restricted form equation expressing the 
“Theorem Three Moments.” 


/ 

remarked others that the conception the angular displacement, 
rotation, cross-section solid body, well the derivation 
the relative formula, not new; indeed, old the con- 
ception the linear displacement point solid body, together 
with its relative formula. The claim novelty this case, therefore, 
seems quite out place. Any good textbook will give some 
method deriving this formula from the general expression the 
“virtual work”, either the theorem the “derivative work”, 
invoking the principle work.” 

course, using this formula, any book higher engineering 
does not need explain fully its origin, for assumed that whoever 
consults books, already familiar with the theory which this 

New York City. 

Received the Secretary, August 27th, 1919. 
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formula has been worked out. That this the logical assumption 
the authors these books noted, for instance, Grimm’s book 
Secondary Stresses, which one the only two mentioned Pro- 
fessor Swain his paper, having been consulted him this 
matter, and which would justify his belief that the principle treated 
him new. Chapter VII this book, the author, speaking 
about the principle “virtual work”, states “with which the reader 


That Professor Swain has been able work out from this established 


formula few plain cases equations equilibrium not 
wondered at, for the derivation the formula itself was worked out 
long ago from these equations, any student any engineering 
school should know. 

After these considerations, there does not seem any necessity 
use for the Profession into details and analyze the inter- 
pretation given Professor Swain already established 


‘principle and formula, for, the present state the science, this 


interpretation, its best, would hardly used modern engineer, 
for obsolete, will shown later comparison. 

Although the solution this problem, considered itself, has 
doubtful practical value most cases equilibrium, still will 
demonstrated that the theory the “ellipse elasticity”, 
possible obtain the desired solution manner, which leaves 
doubt the superiority modern methods over the old ones. 
few remarks will precede the exposition the method. 

any elastic body there corresponds certain quantity, coeffi- 
cient, called “elastic weight”, which function its length, its 
cross-section, its moment inertia, and the modulus, the 


material.* will shown, each case, how this elastic weight 
computed. 


The “elastic center” the center gravity the elastic weights 
given body. the elastic weight certain elastic system 
concentrated, applied, the elastic center the body, and force, 


*The geometrical axis solid, usually, not straight line, and its 
cross-section not constant. this case, the solid divided into parts, and 
the elastic weight each part, element, computed separately, will 
shown later. 

These elementary elastic weights are designated, usually, the letter, with 
numerical progressive index, and each supposed applied the center 
gravity its own element, 


The elastic weight the whole body the summation these elementary 
elastic weights. 


Considering these w’s forces applied the various centers gravity, the 
the center gravity the entire system forces, w’s, may 
ermined. 


This point called the “elastic and the whole elastic weight sup- 
posed.to applied this center. 


The position this point, usually, indicated the letter, its value, 


have: 
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(Fig. 33), acting the free end this system, the following 
mathematical truth can demonstrated: 
The angular rotation the 
free end the elastic body, with 
respect its fixed end, given 
the force times the static moment 
the elastic weight with respect 
the line action the acting 
force. That is, (Fig. 33) 
the force applied, the elastic 
center and its value well, and 
the distance between the line 
action and the point 
which the value, applied, then: 


Consistent with brevity, few 
will shown, which 
represent fairly the solution for Fic. 33. 
most all possible cases practice. 

Attention called the brevity, uniformity, and directness this 
method, well the very elementary kind operations involved, 
order obtain the result. 

Case 1—Let (Fig. 34) the 
geometrical axis beam, fixed 
one end, and free and let 
The inclination, the tangent 

Assuming that: 


elasticity, 


stant, and, 
constant, 
then the elastic weight the whole beam given 


elastic system), the principle stated, 


which result solves the problem. 
‘Let suppose now that the not constant, 
shown Fig. 35; then, order take this variation into account, the 
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geometrical axis, AB, will divided into number parts, such mr. 
each them may considered, without sensible error, prism. 


Then, find the for each these parts and, assuming that 


each vertical force ap- 
determine the position 
their center gravity (elastic 


center), 
Now, remembering that the 


total elastic weight, con- 
sidered applied andremem- 
bering, also, the previously men- 
tioned principle, may write 
where: 
Case 2.—Angular Rotation 
the Free End Three-Member 
Frame.—Let Fig. represent 
three-member frame, comprising 
girder supported its ends, and 
posts, and DB, the girder 
connections and being rigid, 
the post, CA, rigidly fixed 
and the post, DB, rollers 
Let assume, usual, that 
the system has dead load, and 
let remove the ground support 
Assuming, also, that the 
modulus elasticity, and con- 
stant for all three members, then 
the elastic weight for each post 


given and that the gir- 


der by. therefore, the total 


elastic weight the system will 
The elastic center, the three elastic weights, each which 
being applied the middle point the corresponding member (see the 
first problem for. the cross-section, A,,is supposed 
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constant, will lie the vertical axis the symmetry the frame, and 
distance, from AB, given by: 


which, remembering the previously stated principle, given by: 


which the result 


this point, seems the writer that some remarks may made, 


which are rather interesting. 


Suppose that the force, revolves about then the angle, will 


vary with the distance, 
therefore, the line action 
passes through then zero 
and, consequently, this 
then, the section, does not 
perform any angular rotation. 

the previously mentioned 
theory, demonstrated that, 
this case, Section performs only 
linear displacement, certain 
direction. The amount this 
linear displacement and its direc- 
tion can determined, but 
not thought necessary enter this 
field any further. 

Let suppose that the force, 
37) not applied the 


end but some other point 


the frame, say, the middle point, 
AB. Then this force, far 
internal stresses the frame 
are concerned, has effect the 


half frame the right force, that is, NBD. 


this case, determine the following elastic 


AN= 


Total elastic weight 


- (0) 1 
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The position the center, G’, is, evidently, given by: 


Therefore: 


Here, also, the line action passes through the section, 
and, consequently, the end, the frame does not perform any 
rotation, but only linear displacement. 

Incidentally, inspecting Figs. and 37, may seen that 
always possible regulate the force, each case, its inten- 
sity and line action, that the rotation, Section the same 
each 

can seen also that the use this principle the solution 
problems this kind, apart from the fact the very elementary 
operations required, one gets also absolute and easy control the 
behavior the elastic system. 

Case (Fig. 38), represent arched solid, the law 
generation which may any, and let suppose that fixed 
and free (the terminal section the solid). The angular rota- 
tion the end section, required, the hypothesis that force, 
acts the whole solid (this foree may imagined acting 
away from but rigidly connected with it). The solid divided 
into any number parts (seven this case), and the corresponding 
seven elastic weights are computed. 


Imagine that these elastic weights, 


forces, each applied the corresponding center gravity 


the voussoir element, and determine the position, 
the elastic center (center gravity the elastic weights). 

Then, the acting force, the angular rotation, 


which value solves the problem. 

the force applied the elastic body then, Case the 
terminal section, will not perform any angular rotation, but linear 
displacement, the amount and direction which can determined, 
previously stated. 

the case which the applied then, similarly, 
Case the position must determined, well its value; 
remembering, however, that, this the elastie weights 
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omitted are and for the force, P,, has direct 


ET, EI,’ 
effect the two voussoirs, and 

The position, G’, the center gravity the system and 

being determined, and the value found, will have: 


which solves the problem. 


Fig. 38, 


Case 4.—Finally, let (Fig. 39) latticed arch, having the 
end fixed and the end free. Let the angular rotation 
when force acts this elastic system. 

the solution this problem, the most general method will 

put: 


1-3, 
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then, the elastic weight corresponding the Member 1-3, the 
theory the ellipse elasticity, given by: 
EA r? 
which supposed applied its corresponding pole, 

the same way, the other elastic weights the system, w,, 
may computed and applied the corresponding poles, ... 
13. 

Now, draw vertical line and lay off it, convenient scale, 
all these elastic weights. 

Choose any pole, distance from this vertical line equal 
and the verticals passing through ...... 13, con- 
struct the corresponding funicular polygon, CDE. 

Let suppose now that vertical force, acting the 
whole system, then, has been previously stated, the rotation performed 


If, the intercept the vertical line determined the 
polygon, CDE, then: 


therefore, may write: 


which solves the problem. 

Let suppose, now, that the force acting this system, then 
omitting the elastic weights, which the force, has 
direct bearing, the new system will have new elastic center, 
and its value will 

Identically, before, will have: 

and, the intercept, shown Fig. 39, then: 
therefore: 

inspecting Equations (1) and (2), may seen that there 
necessity, any case, determine the position the elastic center, 
but that the construction the polygon, CDE, sufficient for the 
solution the problem, matter what the point which the 


external force supposed act. That is, may write the expression, 
its most general form, thus: 


Acting force Total elastic weight Intercept the vertical 
the acting the funicular polygon, CDE. 


This kind problem, could hardly more elegantly and simply 
solved than the use this modern theory. 
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THE EAST CANYON CREEK DAM 


Discussion* 


the greatest interest the writer, particularly the two points 
(1) the contraction joints, and (2) the fine clayey sand used 
with the must gratifying the author know that 
the structure pronounced success. the present age, engineers 
all the world over are the habit reading successful works 
accomplished, that very rare thing, indeed, hear 
defective faulty one. However, the writer’s intention refer 
dam recently constructed, which not entirely successful, due 
principally (1) faulty contraction joints, and (2) faulty sand used 
the The dam question known the Ridgeway Storage 
Dam, and used connection with the city water supply Hobart, 
Tasmania. This dam was completed January, 1918, and was filled 
top water level September, 1918. Figs. and respectively, show 
the plan and elevation the dam, and the reduced levels marked 
thereon are, all cases, the heights above sea level. Fig. view 
the face the dam from the east side. 

The following are the principal dimensions the wall: 


Dimensions Dam: 


Top length west wing............ 293 ft. in. 


Discussion the paper Parker, Am. Soc. E., continued from 
August, 1919, Proceedings. 


Hobart, 
Received the Secretary, August 5th, 1919. 
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Maximum Depths: 

Top arch foundation.......... 201 ft. 

East wing, maximum depth......... 105 

West wing, maximum depth......... 103 


For whole length wall............ ft. top 

East wing bottom............... ft. 

Dimensions the Reservoir: 
Area water when full............ acres 
Distance round edge water...... chains (4224 ft.) 
Maximum depth water........... ft. 


The wall consists two gravity wings with arch between them. 
The wings and arch are not connected. The wall concrete, 
varying proportions, composed diabase (which was found the 
site) and crushed sandstone. The arch reinforced with rails, .ver- 
tically and horizontally, and reinforcement four rails run from 
end end the dam near the top. 

The outlet works consist concrete tunnel more than 1000 ft. 
long, and valve tower, 108 ft. high, which approached small, 
three-span, reinforced concrete bridge. 

Between the wings and the arch the dam wall, 6-in. 
bitumen joint with sheet lead faces was carried from the ground level 
distance ft. from the top the wall, with the object forming 
water-tight key, shown Fig. 11. This method, however, was 
absolutely ineffective, and leakages took place through these joints 
the reservoir was being filled. When depth ft. water 
the reservoir was reached, there was great leakage through the radial 
joint the junction the arch with the eastern gravity wall, but 
this stopped entirely soon the level had reached height 
ft. further leakage has taken place through this joint. 

Regarding the joint the junction the arch with the western 
gravity wall, leakage took place soon was ft. water 
the dam, and this continued increase intensity until the 
reservoir was filled top water level 905, that is, depth ft. The 
estimated quantity water leaking through this joint was less than 
250 000 gal. per day. this leakage was considered excessive, and 
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grouting the dam under pressure, but this advice was not adopted. 

Reverting the valve tower: 
was found that water com- 
menced leak through the wall 
several places when depth 
ft. was reached the 
reservoir, and the leakage con- 
tinued right the wall, increas- 
ing volume until the top water 
level was reached. This leakage 
was considered even more 
serious than that through the dam 
wall, and was estimated 
300000 gal. per day. this 
leakage could not allowed 
continue, the writer 
that the reservoir emptied, and 
that entirely new internal 
lining, especial concrete, in. 
thick, placed from the bottom 
the top the tower. This 
work has now been completed 
with entirely satisfactory 
While the reservoir was being 
emptied order effect the 
necessary repairs the valve 
tower, very careful examinations 
were made the writer the 
dam wall the up-stream side. 
was found that almost the whole area the concrete face the wall for 
depth some in. had softened and could easily broken off. Par- 
ticular attention was paid the concrete the parting joint the 
western side. When the water level was ft. from the top the 
dam wall, the photograph shown Fig. was taken from boat and 
indicates very clearly the parting joint the western side. The 
concrete the lower horizontal crack was absolutely rotten for some 
ft. into the wall, and was this point that the major leak had 
order remedy the defects, the writer had chase 
cut into the wall for the full depth downward, about in. wide 
in. deep, and this was filled with especially made concrete. addi- 
tion, proposes render the whole face the dam under pressure 
with the cement gun. 

The question now leads one consider the reason for the softening 
the concrete. All the cement used throughout the works was first- 
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class quality and had passed all tests. The stone used was all that 
could desired, but when the writer tested the disintegrated con- 
crete, there was present very large percentage magnesium salts. 
The sand used the for the dam was obtained from quarry 
almost adjoining the dam. This sandstone was taken from small 
faulted block which had been carried the intruded greenstone, 
diabase, sill which crowns the surrounding hills and hollow 
which the reservoir has been constructed. stratum shale passes 
right through the sandstone which has been metamorphosed the 
surrounding diabase and become impregnated extraneous salts from 
the overlying decomposing rock. The writer also found several varieties 
sandstone the quarry. Analysis the sand showed large per- 
centage magnesium salts. Hence, the whole matter can well 
explained why the concrete the face the wall and the 
valve tower was unsatisfactory. The remedial measures which have 
thus been necessitated the use bad sand should serve prove 
the absolute necessity most thorough and searching investigations 
into all classes sand likely used for structures; also, that 
short-time tests sand and cement briquettes are not 
depended on. 
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Discussion* 


The subject-matter this paper great interest the writer 
has specialized sewage treatment, and, therefore, possesses 
peculiar claim his attention. also had the opportunity being 
associated with the author, during the last year the war, the 
solution sanitary problems the various camps and cantonments 
the United States Army. 

The salient points the paper which appeal the writer, 
which his intention discuss, are the striking variations com- 
position between ordinary municipal sewages and those the camps; 
the conditions entering into the selection and development proper 
type tank for treating this sewage; the need for careful design 
tanks and auxiliary units; and the need for careful operation the 
tanks and co-operation between the designer and the operator. 

The writer feels that the author has covered, clearly and satis- 
factorily, the question reasons for adopting the single-story tank 
instead the type which had been most commonly used nearly all 
civilian engineers previous the war. only fair state here 
that previous the writer’s association with the Construction Division, 
felt, did the majority sanitary experts, that the two-story, 
Imhoff, tank was productive the best results for all municipal sewage 
problems. However, careful consideration the subject and 
thorough understanding, gained personal investigation and observa- 


from August, 1919, Proceedings. 
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tion various camps and the study reports results, has 
changed this opinion great extent. 

The conditions peculiar the production camp sewage were 
different from those ordinary municipal work that, considering these 
conditions and the need for speedy construction and economy cost, 
was seen that single-story tank with some modifications from the 
older types the septic tank would the most reasonable one 
adopt. 

The life and habits the soldier are regulated strict discipline, 
producing great tendency toward unusual concentration, certain 
short periods, the usage sanitary facilities. This established 
peak load the sewers higher all cases than those any munici- 
pality which the writer could find record; and, also, due the con- 
trolled usage water, produced high concentration the sewage 
itself. Owing the conditions and comparatively 
short length run the point the result was fresh, 
practically uncomminuted sewage, with high suspended organic solid 
content. 

Naturally, comparison with sewage traveling relatively long 
distance and one that more dilute and, due length flow, highly 
comminuted and partly septic, the first mentioned, camp, sewage 
would require, regardless any consideration the composition the 
diluting water, tankage greater duration order allow 
proper and sufficient deposition suspended and settleable solids 
during the passage through, and greater provision for the retention and 
digestion the resultant deposit. These were the basic principles 
the tanks designed and built the Construction Division, under the 
author’s direction. 

The writer was greatly astonished when, during study the 
constituents municipal sewages and those various camps, the 
tremendously high suspended organic solid content the camp sewages 
was made apparent, and the data page 239* the paper, showing 
averages only, not indicate the with average 750 
parts per million suspended organic solids, can easily assumed 
that the maximum was considerably higher. 

this average much greater than that for any municipal 
sewage which the writer has had reports, does not require, his 
opinion, any further arguments show the necessity, any sanitary 
engineer, for tank different from the usual municipal type, disregard- 
the moment the considerations speed construction, cost, 
and the temporary character the camps. 

either camp municipal practice mere excellence design does 
not necessarily guarantee satisfactory, results... the writer fully 
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depends the intelligent operation based the recom- 
mendations the designer and thorough understanding the 
principles involved each particular design. 

Unfortunately, quite few cases, the tanks built the Con- 
struction Division, despite all precautions and recommendations, did 
not have the co-operation operator and designer and, due this, 
there were several instances where, two places, similar tanks working 
with sewage like character gave results nearly diametrically opposite. 

During the past years, the writer has visited professionally 
majority the sewage treatment plants the United States, and 
observations these places have strongly embedded the conviction that 
the principal cause failure the production satisfactory results 
due faulty operation. 

Excellent design, embodying careful consideration all conditions, 
has been negatived several cases the lack intelligent operation 
intentional neglect, due either want interest knowledge 
the part the municipal authorities, the natural stupidity 
laziness the operator who has been selected all probability 
for political reasons rather than for his ability operate the plant 
intended. the other hand, plants improperly designed were, never- 
theless, due careful and intelligent operation, capable producing 
the results intended the time design. 

Despite the military discipline the army camps, was not pos- 
sible, all cases, obtain the degree control desired the 
engineers the Construction Division. Lack knowledge the 
principles involved the design proper operation, coupled with the 
sad fact that the average layman considers, usually erroneously, that 
sewage disposal plant disagreeable place which work, and 
the supposition that intentionally faulty operation would secure release 
from such detail, may have been the causes contributing the 
trouble the few cases which arose. 

The writer strong advocate, all cases where sewage treatment 
plants are built, having distinctly part the engineer’s con- 
tract that not only design and supervise the construction the 
plant, but have the selection the attendant and responsible 


for his proper instruction. should make periodical inspection trips 


the plant for certain specified time order ascertain whether all 
instructions are being carried out and the desired results obtained. 

the field plant operation and control, the State New Jersey 
has undoubtedly taken long step forward the passage license 
law for operators sewage disposal plants. This law provides for 
intelligent operation, and the unique Sewage Works. Association 
New Jersey has one strongest advocates such legislation and 
has done than ‘any other organization bring about .and 
thereby place New Jersey pioneer this phase engineering, the 
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intelligent operation public utilities. would well other 
States followed her example this regard. 

the determination the retardent action grease proper 
septic tank action and sludge digestion and the formation non- 
soluble long step forward was taken the adoption proper 
grease-retaining traps, either some point near the septic tank or, 
the later work, separate traps each kitchen group 
kitchens. The results obtained the operation tanks and filters 
after the removal the grease content, have more than justified the 
opinion the detrimental action grease, and their cost has been 
minor item compared with the beneficial results and the reclamation 
value the grease obtained from these traps before its pollution 
sewage. 

have been known where tank which had been operating 
indifferently before the removal the grease, would show entirely 
and eminently more satisfactory results, after had 
been thoroughly cleaned and the grease traps introduced. view 
the results obtained, the writer feels that, for the sake obtaining 
better and more rapid sludge digestion, freedom from scum, and the 
protection sprinkling filters, some form grease-retaining device 
should introduced, regardless the reclamation value the grease 
obtained. 

is, course, manifestly impracticable municipal work 
introduce grease trap each house, this would make necessary 
the construction some central grease-retention device. This .would 
eliminate any reclamation value the grease, would polluted 
sewage and, therefore, worthless, but the increase efficiency the 
tank would more than offset the slight additional expense the trap. 

one ease with which the writer familiar, namely, camp the 
District Columbia, the average weekly total accumulation grease 
removed from the traps the camp, which was small one, was 000 
and after small soap-making plant had been set up, the author- 
ities were able make sufficient soap from this grease supply all 


the kitchens and laundries the camp. 


line with the author’s call for further research and development 
work with view the procurement more satisfactory plants, the 
writer desires elaborate several features design, which, not 
having been given the necessary study, have caused trouble number 
municipal plants inspected him. 

referring the design units sewage treatment plant, the 
writer wishes call attention particular feature connection 
with the design dosing tanks for sprinkling filters, which has been 
brought strongly his attention visits more than 150 municipal 
plants the United States and the observation their failure 


function properly due lack proper attention this detail. 
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Although the dosing tank small unit sewage treatment 
plant, and is, the writer fears, one that usually passed over hurriedly 
design, is, nevertheless, one the most ‘important units, and 
unless proper and intelligent design made, otherwise well designed 
plant can made very inefficient. 

the dosing tank not properly proportioned the volume flow 
handled, the filter may improperly dosed and negative result 
secured the filter effluent. 

Regardless the length the dosing period, the capacity the 
tank, its shape, and general features construction, the method con- 
nection the filter distribution piping should given careful atten- 
tion and study. 

The size the tank should proportioned the dosing period and 
the inflow, that the volume discharged during the total discharge 
period will not excessive during abnormal flows. Therefore, 
selection the dosing apparatus should made pro- 
vide for the drawing down and “breaking” the siphon action the 
predetermined low-water line, regardless the rate inflow. 

The writer has seen numerous municipal plants wherein this point 
has not been carefully considered and, due insufficient siphon size 
nozzle capacity, the siphon times maximum flow would into 
continuous operation, with the consequent flooding the filter for 
periods hours. This results canalization the effluent through 
the filter material and the production negative results purifi- 
cation the effluent. careful study this point, with proper use 
the data provided the manufacturers siphons and nozzles, will 
tend eliminate the trouble which may caused very easily neglect 
this particular feature. 

Another important feature the design sewage treatment 
plant, and one which although not exactly the dosing tank, never- 
theless applies it, the consideration the means connection 
between the siphon mouth and the distribution system the filter. 
Neglect the importance this point and improper design has caused, 
the writer’s knowledge, the failure several municipal plants. 

Failure design this connecting link properly has resulted usually 
the loss the most valuable head the dosing tank, namely, the 
first few inches first foot. Such loss due laying the pipe con- 
necting the siphon mouth with the. distribution system above the level 
the nozzle orifices that after each discharge the siphon this 
piping was drained. and at.the next discharge, ‘sufficient liquid was 
required fill this empty piping before the water would appear the 
nozzles. This was sufficient reduce the the dosing tank 
such extent. that the radius nozzle spray, turn, was reduced 


few feet from the nozzle, leaving the filter with very large per- 
centage unwetted area. 
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The effect such small radius spray overdosing the por- 
the filter immediately adjacent each nozzle and tendency 
the liquid through the filter without proper bacterial 
action. 

one particular municipal plant, with which the writer familiar, 
the loss occasioned this feature was such that with dosing tank 
having draft in., the loss head, due improper layout 
piping, was in., and the resultant radius spray was about ft., 
whereas the design the plant was based radius ft. 

all cases, the discharge piping after leaving the siphon mouth 
should dropped once such level that the top the pipe will 
below the elevation the lowest nozzle the filter bed. 
impossible, course, get all the piping below the nozzle orifice, but 
with the drop beginning immediately after the vent connection the 
siphon mouth, the minimum amount piping will emptied; the 
volume this piping may then ascertained and allowance made 
the design the tank that the first inch two from the top will 
contain sufficient liquid fill this empty piping without the loss 
the most valuable head all, the initial head. 

This consideration the layout the piping between the siphon 
and the filter all the more important when long period dosing 
used, with corresponding long period filling, during which period 
the piping draining. With short dosing period and short filling 
period, the draining period necessity also shortened, and the 
emptying the pipe lessened, that the harm this case reduced; 
but, nevertheless, regardless the length the dosing period, this point 
should carefully considered. 

closing, the writer desires state that believes that the type 
tank and plants described the author, for conditions similar 
those found army camps, when properly operated accordance with 
the ideas and opinions the designer, have given eminently satis- 
factory results. 

should prove much interest the Engineering Profession. sug- 
gests the way simpler methods sewage and wastes disposal, and 
further research work along certain practical lines. also gives 
interesting: insight into some the sanitary problems which had 
solved, under much stress and haste, the engineers the United 
States Army. 

1918, and the first part 1919, the writer was afforded 
opportunity study, first hand, some the structures 
methods which are described this paper. was not only able 
make numerous the cantonments camps, but, 
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the course his duties engineer, was called design 
and erect several similar structures, and observe their operation. 

During the period previously mentioned, the writer was the 
service the United States Government, first Sewage Disposal 
Expert and Sanitary Engineer the United States Shipping Board, 
Emergency Fleet Corporation, the staff Morris Knowles, Am. 
Soe. E., Chief Engineer, Passenger Transportation and Housing 
Department, and had charge the preparation standard specifica- 
tions for, and reports on, the sewage disposal the industrial 
housing projects, well the review plans for such structures. 
many instances, these projects were large towns, some which 
more than 2000 houses. Like the cantonments, they had 
built the utmost haste, and some the problems met were 
quite similar, though smaller scale. Similar questions sewage 
disposal arose, and, several instances, the Doten plans for disposal 
plants and for grease traps were adopted. Consulting Engineer, the 
writer has recently been touch with these plants and able state 
that they are giving satisfactory service. 

Following his service with the Housing Department, the writer 
was assigned the staff Lt.-Col. Doane, A., Director 
Health and Sanitation the Shipping Board, and was placed 
charge, Sanitary Engineer and Health Officer, District No. 
extending from Providence, I., Camden, J., and containing 
thirty-five shipyards. Later, this department was order President 
Wilson, transferred the Public Health Service, Assistant 
Surgeon-Gen. Lumsden succeeding Lt.-Col. Doane, Director, 
under whom the writer continued serve. While thus engaged, had 
provide number structures very similar those described this 
paper. 

The writer came regard the sanitary problems involved from 
much the same standpoint the author, and follow about the same 
methods their solution, especially certain designs and ‘structures 
adopted under emergency conditions had proved, with properly regu- 
lated service, more successful than was expected and could 
constructed quickly and cheaply. 

The sanitary requirements met the shipyards, and the housing 
projects connected with them, arose mainly from the great number 
men suddenly brought together places where all utilities were absent, 
until provided, for housing feeding them, otherwise caring for 
them. The shipyards sprang like mushrooms wherever ship could 
built and launched, often places quite distant from cities; and 
the progress these yards was quite wonderful. Where few hundred 
men were work one day, thousands might working within week; 


probably more than 500000 men were engaged one time ship- 
building. 
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the shipyards District No. there was one time aggre- 
gate more than 100000 men. several yards, there were more than 
10000 men each, and one more than 15000. Dormitories, mess 
halls, restaurants, and other houses had erected, with the attendant 
sanitary arrangements, and water supply, sewers, and sewage dis- 
posal facilities had provided haste. 

The paper discloses only meager outline the difficulties over- 
come the War Department, that hurried rush put our military 
house order. Much might said about it. Those who saw this 
effort under way will never forget what tremendous achievement 
was, how well the organization created for this great service suc- 
ceeded its work. Yet, also true that the undertaking was even 
more vast than was realized those engaged it. should never 
again permit our country caught such unprepared condi- 
tion. The results getting ready our army, our ordnance, 
and our ships, seem less than marvelous. The for this 
result, important our country and civilization, belongs, 
large measure, American civil engineers who went once the 
assistance the Government. 

was the writer’s privilege visit the sanitary utilities many 
the cantonments, and believes that, making due allowances for 
the uncertain factors which the problems presented the engineers 
who designed them, they were remarkably successful. There was, 
however, least one mischance regret. Many these structures 
were not large enough ior the service which became necessary soon 
after they were installed. The rapidity and volume mobilization 
the camps was not fully anticipated, and the factors safety the 
capacity the sanitary structures were small. Water supply, sewage 
disposal, and some the other camp utilities, were not designed 
liberal and happened, sometimes, that where provision had been 
made serve not more than 25000 men, service for 50000 was 
within few weeks the date completion. 

The writer his various visits did not any time see these utilities 
too large size, and, frequently, they were not large enough 
meet the requirements. was easy send men camp the 
trainload and make extra accommodations, necessary, for them, and 
difficult extend the water supply and the sewage disposal plants, that 
was not surprising find the latter overloaded and put out service 
this unexpected burden. Under these conditions, the quantity 
sewage probably did not increase much might have been expected, 
proportion the enlarged population, much the,quantity 
suspensa which carried, and especially the quantity fats. 

The sewage being treated the disposal plants was the strongest 
the writer has ever seen, and was very fresh, causing the tanks clog 
rapidly with scum and fail function treatment units, unless the 
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was removed frequently, such removal some cases being re- 
quired daily. 

was unfortunate, view this experience, that larger provi- 
sion was not made the design these utilities for increases camp 
population beyond the first estimates. all the sanitary structures, 
liberal policy expenditure would have been justified, the health 
and comfort the men training was the greatest moment, and 
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the extra cost required provide for contingencies would have been 


only small proportion the total cost the camps. 

providing sewage disposal plants for the housing projects 
the United States Shipping Board, Emergency 
was taken the probability, least possibility, that the 
villages would occupied long after the end their emergency use; 
that they would afford permanent homes for families; and, many 
cases, would absorbed into neighboring cities and towns. The 
utilities, therefore, were put with this mind, but with all possible 
economy. Wherever the sewage led existing plants, this 
was done. conditions were proper, the disposal sewage was 
dilution; but there were several places where tank treatment was 
absolutely required, and the choice lay between tanks, Imhoff 
tanks, and Doten tanks. For these villages, the septic tank was con- 
sidered improper, and, after much discussion, the Imhoff tank was 
rejected not advisable. Granting their well-known excellent points, 
was decided that Imhoff tanks should not erected the plant was 
within smelling distance the dwellings, especially when treating 
such fresh sewage, would the case these villages. 

Under the most favorable conditions, the Imhoff tank the most 
costly all types build, well the most costly and difficult 
operate successfully. requires from six months year ripen 
thoroughly and never free from the danger “frothing” and creating 
nuisance. When these tanks give trouble, they are worse than useless, 
and that they frequently give trouble, periodical literature abun- 
dantly shows. For very fresh sewage with much grease, the writer 
considers them inadvisable. Small installations are especially likely 
give trouble. all cases, the plants these villages would have 
near houses occupied for residence purposes. Nevertheless, 
one instance, Imhoff tank already built was used, and did not make 
its kind any more popular its performance. another instance, 
city considerable size joined with the industrial city building 


battery Imhoff tanks, the writer, the request Admiral 


acting for the Shipping Board, with the consulting engineer employed 
the city and for the project, selecting the design. This plant 
not yet completed. was located, however, that complaints are not 
anticipated account odors; should odors arise—and the plant 
large enough expect that—they will proper care. 
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The “Doten” tank had been adopted for the military cantonments, 
and many such tanks were already service. One was erected Camp 
Meade, where was operated under the Constructing Quartermaster, 
who, the time, happened Maj. Whitman, Soc. 
former associate the writer the Baltimore Sewage Com- 
mission. The writer visited Maj. Whitman and was able make 
study the tanks, designed for about men, had clogged 


failed function under the load about 50000. One learns 


most about tank seeing act badly; all learn such failures. 
What the writer learned observing the Camp Meade tanks distress, 
him that the type had some good points; least, would not 
froth and boil over like the Imhoff tank under similar conditions, and 
did not smell unless disturbed. 

was after several visits Camp Meade that the writer became 
acquainted with the author, who kindly gave the officials the Shipping 
Board many data concerning the design and characteristics the 
Doten tank. 

The first impression this tank was certainly discouraging; but 
long experience sewage experimentation suggested the idea that 
was doing better than should expected under the conditions seen. 
Arrangements were effected whereby the writer was enabled visit 
and study number these tanks service the various canton- 
ment camps, among which were the following: Fort Myer, Camp Meade, 
Camp Holabird, Camp Dix, Camp Mills, Camp Merritt, Camp Upton, 
and several others. 

The first visits made these camps were June and July, 1918, 
time when, every instance, from two three times the load 
designed for was being carried the tanks, which were generally being 
blamed for failure function those who did not stop reflect 
that any tank has limit capacity, beyond which will fail. The 
writer felt convinced that, treated fairly, they would not failures. 
Indeed, was much surprised with the manner which these tanks 
the observed overload. The sewage was extraordinary 
strength, coming from men only, highly fed, with large proportion 
meats. The sewage was not only very strong, but carried heavy 
grease content and vast quantity fresh materials. 
Under the conditions observed, these tanks filled with scum, cemented 
together with grease, which could only got rid removal from 
the top. The sludge was removed without trouble from the hopper 
bottoms the sludge pipes, and was dried with only slight, any, 
odors the drying beds. The heavy scum, however, which would not 
sink, course, did not get down deep enough reach the sludge 
pipes. 

The scum trouble was caused mainly the grease; when this 
formed about the floating solids, they rose the top. The mass 
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scum became solid cake, which, being removed, required burial 
trenches order prevent nuisance. meet this difficulty, Maj. 
Doten introduced the grease trap described his paper. 

After observing the cantonment camp sewage and other conditions, 
the writer came the conclusion that Imhoff tank would have 
clogged and failed sooner under this excessive and abnormal service, 
and that, the two types, the Imhoff tank probably would have caused 
greater nuisance and would have been the more difficult clean, 
would have become filled with fresh settled matter, below and above, 
and covered with fats long before digestion could have been established. 
would never have had fair chance function properly. Indeed, 
most cases, before two-story tank could have been built and given 
time ripen, work normally, would have been useless, 
the war would have been over. 

the housing projects the Shipping Board much fresh sewage, 
not unlike the cantonment sewage, was expected from restaurants, 
and was believed that the Doten tank would give good, 
not better, service than the Imhoff tank. 

probable that self-cleansing fine screen, placed ahead either 
these tanks, would have made great difference. With such help, 
perhaps Imhoff tank would have worked successfully, and the 
capacity either tank might have been more than doubled. some 
places, not most, fine screen would have afforded sufficient 
treatment without the aid tanks; but the grease problem would have 
given the apparatus much difficulty until was overcome. 

One the most interesting items included the paper the 
tank trap used the author overcome the grease difficulty. The 
grease carried the sewage, already stated, was remarkably great 
volume. Numerous determinations this include average 
150 parts per million for all the plants. 

The writer was informed instances various cantonments 
which more than double this quantity had been noted. This about 
ten times the usual quantity found ordinary domestic sewage, and 
its effect was fill the disposal tanks with floating solids embedded 
grease cake. With this condition, tank could function properly. 
Unlike ordinary floating solids, the grease was carried past the 
and over weirs, that spread from the inlet the outlet compart- 
ments such plants that Camp Meade. Moreover, passed 
through cycle changes which caused acid condition the tank, 
and bad odors when was cleaned. Grease trouble was encountered 
all the plants visited the writer late June and early July, 
1918, and was enabled see some these plants the process 
cleaned. 

The grease traps adopted first were formed about 
in. diameter and deep. about four cans very hot 
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dish-water had discharged from each kitchen, after each meal, 
each large the “trap” had pass through, such trap was 
useless. meet this difficulty, the grease catcher trap described 
the author, was designed and built with good effect. After its 
construction, the work the disposal plants was quite another story. 
Even though the tanks were heavily overloaded. the grease trouble 
practically disappeared, and, with it, great extent, the excessive 
scum formation. Moreover, the recovered grease was fairly clean, and 
sold for good price. Many these grease catchers were used the 
writer’s recommendation the Shipping Board, not only 
the industrial villages, where cafeterias and eating houses were 
provided with them, but, also, connection with the restaurants and 
eating places the larger shipyards. 

form sewage treatment tank known the writer would have 
operated successfully with this grease coming into it, least all 
Imhoff tank which would have had its flowing chamber clogged very 
quickly, and would have been acid condition throughout. 
probably have frothed and boiled over continually, causing active 
nuisance from sickening smells. never would have produced “ripe” 
sludge. For sewage the peculiar character and strength produced 
the cantonments, after careful study these plants, and comparing 
them and the results obtained with other designs, the writer 
convinced that the type selected was fortunate for the purpose. 
agrees with the author that probably fact that mutiple-compart- 
ment tanks are more capable than any other form for protecting 
trickling filters and sand beds from grease carried the sewage; but 
also thinks that form tank will this object with 
entire success, unless efficient grease trap, used 
near possible the camp, retaurant, kitchens, take out 
the grease the head the line. this method, 95% grease can 
recovered the average, and sold profit; and this done, 
other forms tanks might have fair chance success. 

When operating within their capacity, under proper control, the 
author has shown that the Doten tanks effected high degree sedi- 
mentation. Even when grossly overloaded with sewage unusual 
strength, the effluent was usually well clarified. The removal more 
than 90% settleable matter from sewage carrying 464 parts per 
million organic solids, certainly excellent result. 

When these tanks were designed, there were probably few 
data which determine their size, even for ordinary municipal 
sewage, and very improbable one could have foreseen 
the character the sewage they would required treat. The writer 
does not know any digestion tank that will treat successfully the 
character scum formed these tanks, saturated throughout with 
heavy grease which preserves the organic contents remarkable 
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degree from digestion agencies. Such scum was, its keeping quali- 
ties, not unlike the “pemmican” used travelers and explorers. 
Solids would not settle while associated with this grease, there was 
small chance either digestion sedimentation; even silt adhered 
this floating mass. 

The question may well asked, what extent may tanks this 
form expected digest sludge? This not easy answer. That 
digestion sludge and solids takes place them greater less 
extent, and under very unfavorable conditions, was evident the 
writer his examination them. Leonard Metcalf, Am. E., 
has been quoted recent publication saying that those engi- 
neers who passed the design these tanks originally, only Maj. 
Doten believed that they would act digestion tanks. Mr. Metcalf 
attributes the difficulty the functioning these tanks “to the fact 
that they were operated digestion tanks”. says that the other 
engineers felt that they should regarded essentially sedimentation 
tanks, and, operated, they would the work clarifica- 
tion, and that was all that was thought necessary the majority 
eases. clarifiers sewage, there doubt their success. The 
writer, however, does not think that the failures function, which 
saw, were due their operation digestion tanks. has formed the 
conclusion that the cause the trouble was overloading sedimen- 
tation tanks. the time when trouble occurred, the tanks oper- 
ated their own way without intelligent care, neither sedimentation 
nor digestion tanks, without regard their capacity for either 
purpose, and without the removal the scum until they were clogged. 
With the great volume sewage pouring into them, carrying from 
150 200 parts per million grease; with 464 parts per million 
fresh, settleable, suspended, organic solids entering rate double 
and even triple their designed capacity, they were only about able 
act grit and scum catchers. Under these circumstances, there was 
far more flotation suspended solids than sedimentation. They sim- 
ply filled with grease and scum from end end, Camp Meade, 
having merely “convoluted passage” through them when thus filled, 
through which the sewage passed high velocity the outlet. The 
fact is, tank designed for 000 men will not serve 50000 men with 
success, even settling tank. digestion was expected from 
tanks operated this manner, and yet some did occur. the Fort 
Myer plant, when was working within its capacity, the digestion 
seemed very good, and fairly ripe sludge was produced, which 
dried quickly bed, without odors. Since the plants the various 
camps have been relieved their great overload, and have been oper- 
ated within their capacity, the writer informed that good digestive 
activity being shown many places, and ripe sludge comparable 
with the best Imhoff sludge being produced. This the best answer 
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the question digestion. would interesting give this, 
well the other features presented these tanks, more thorough 
experimental study. They have turned out service much better than 
the writer would have expected, and show some advantages over other 
forms tanks which, least, makes them very interesting. 

The Housing Department the Shipping Board adopted 
design plant using these tanks, which multiple units 
full size were placed parallel with each other, the purpose being 
keep one unit time service the daily sewage flow, until 
had collected enough sludge and scum interfere with its function 
sedimentation tank. was then put out active service and 
given rest period, long enough obtain complete digestion the 
contents, when would discharged, the ripe sludge being dried 
beds. Meanwhile, another unit active service. one 
plant, four such units were provided battery, and placed under 
the cover one building. rule, least two units were pro- 
vided. How successfully this plan may work out, cannot foretold, 
the service has not been long enough either the plants prove 
anything. far, they are working very well. The first one 
put into its rest and digestion period has only recently been taken out 
active service. 

has seemed the writer that these tanks, which were designed 
for sedimentation and clarification sewage, were not well fitted 
for the digestion sludge, and could not depended for this 
purpose. His reason for this perhaps rather theoretical and derived 
from studies, made the Brooklyn Experiment Station, Imhoff 
tanks and separate digestion tanks, which the results seemed 
indicate that complete separation the sludge under digestion, from 
the flowing sewage, was desirable; and minimum capacity, 
cu. ft. per capita below the slot lines, was necessary the digestion 
chamber. This applies Imhoff tanks treating domestic sewage, such 
tanks being not less than ft. deep from the water line the 
sludge outlet. 

the other tanks, however, conditions differ from the Imhoff tank. 
The series compartments, weirs, have selective action 
the settleable solids, and the finer the organic particles, the quicker 
may digestion accomplished. There such assortment sizes 
the Imhoff tank, which the sludge not ripe until the most 
resistant the larger solids ripen. may true, therefore, that 
Imhoff tank digestion requires more time and more space than would 
the the middle and outlet compartments the Doten tank. 

the other hand, seems doubtful whether the scum and set- 
tled matters the first compartment the Doten tank will digest 
any reasonable time, because their size and resistance bacterial 
action, even when the tank out service and rest. digestive 
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action expected this compartment while active serv- 
ice; but the grease the does not prevent such action, 
hydrolysis and solution take place, and the dissolved materials are car- 
ried over with the flow sewage the next compartment, where 
appears that digestion occurs rapidly. 

Thus, seems possible that tank this type can designed 
that the first compartment made just the proper size for the 
flotation and hydrolysis which will not accumulate more rap- 
idly than can dissolved and hydrolized, with the second and third 
compartments designed afford proper capacity for digestion, 
might prove very important acquisition the sanitary engineer. 
The outlet compartment appears have marked effect reducing 
the finely divided and dispersed organic colloids, giving high degree 
clarification. This especially marked where there are more than 
three compartments the unit. 

Among the Doten tanks operation examined the writer, pos- 
sibly the most successful was that Fort Myer, near Washington, 
This tank was working about its designed capacity and was 
producing good and well-clarified effluent and excellent quality 
sludge, which was odorless and dried readily sludge bed. The 
was discharged through dosing chamber trickling filter 
bed the character and design referred the author, follows: 


“The filter has undulating floor, the distributor pipes being 
placed the summits and pipe-covered gutters the depressions. 
Thus, the expensive system under-drains, which usually impor- 
tant feature plants for municipalities, was eliminated.” 


The medium depth averaged ft., and the size stone from in. 
The effluent was stable after days, which certainly good 
result. Although the this design was good, and the cost 
low, the writer’s experience and observation rather lead him favor 
the standard design placing the under-drains for all but very small 
plants like this one, minimum depth ft. for the medium. The 
absence sufficient under-drains might cause clogging the bed with 
humus during “unloading period” the filter bed. The design 
adopted Maj. Doten, however, has certainly given some good results, 
and worthy further the cost.of filter beds can kept 
down this method under-draining, more filters will 


The time closing cycle, applying sewage trick-. 


ling filters, given much, study Continuous 
discharge beds through fixed nozzles has not led the best results. 
Plants using this method have never equalled the capacity per acre 
which has been secured those designed for interrupted dosing, 
obtained intermittent applications, with dosing tank and siphon 
discharge, through sprinklers. 


Mr. 
Hammond. 


q 
| 
7 
| 
é 


Mr. 


648 DISCUSSION SEWAGE AND WASTES DISPOSAL, 


Experiments Brooklyn gave the best results when the interval 
between doses was very short, but actual, and the dosing period was 
also short. small siphon chamber proved the best. For this 
reason, the Brooklyn dosing chambers were reduced about 25% from the 
size first provided, thus increasing materially the permissible rate 
sewage application per acre. 

The limit 000 gal. per acre, which the author thinks should 
not exceeded, the writer believes low, and would permit 
from 2500000 3000000 gal., effective dosings domes- 
sewage, bed ft. deep. This figure depends greatly the 
character the sewage. does not quite agree with the statement, 
general application all conditions, that: 

“The humus discharged from properly functioning trickling filters 
should not create objectionable condition due putrefaction. The 
putrescible character the effluents from some deep trickling filters, 
and also the humus held suspension, due either inferior 
quality tank effluent improper dosing.” 


The writer believes that the humus from all trickling filters 
times more less putrescible. has never seen exception this 
rule, and the reason for it, thinks, has little with the tank 
the dosing, unless this very uneven grossly improper. The main 
cause the lower forms life the filter bed, such worms, 
which are frequently being discharged with the effluent and make 
much the so-called “humus”; the gelatinous casts that come 
away from the filter, which are often loosened worms, are also 
putrescible, and when “unloading” takes place, usually does 
the spring and summer, putrescibility the suspensa the effluent 
one its prominent features. course, admitted that 
improper dosing may possibly carry stream untreated sewage 
through the bed, may cause unloading; also that highly septic sewage 
may affect the aerobic bacteria start unload; but, although 
these things are possible, they are infrequent. There doubt, how- 
ever, that some the best trickling filters the world discharge 
putrescible humus with their effluent. For this reason, secondary set- 
tling tanks are necessary, except small plants, where the dis- 
charge goes into large body water. 

The writer thinks that the plan Messrs. Metcalf and Eddy, intro- 
duced Fitchburg, Mass., pumping filter humus back the Imhoff 
tanks, excellent provision, knows way which this 
humus sludge can dried bed without causing bad odors. 
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AND OTHER PROJECTS BUILT THE 
CONSTRUCTION DIVISION THE 
UNITED STATES ARMY 


Discussion* 


Col. Maury for the very efficient way which handled the water 
supply projects the army camps. may seem, perhaps, first 
sight, that the construction water-works for these communities 
some 40000 people was relatively simple matter, particularly when 
they are spoken city like New York where such large water- 
works projects have been undertaken; but, when one takes into account 
the fact that more than camps, having aggregate capacity 
more than million people, were supplied with water little more 
than months, really very remarkable record. 

part the success supplying water these army camps, 
out the short time that was, was due the very level- 
headed consideration matters prevailing the Washington 
office. That say, they did not try Washington all that 
was done the line engineering. They got out only two 
three pages concise specifications fundamentals; they trusted 


This discussion (of the paper Dabney Maury, Am. Soc. E., pub- 
lished August, 1919, Proceedings, and presented the meeting 2d, 
1919), printed Proceedings order that the views expressed may brought 
before all members for further discussion. 
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the men the field adjust local conditions; they were wise, this 
respect, well the local personnel selected and the general 
oversight exercised keep investments small practicable. 

The speaker has seen great many the water-works enterprises 
the Federal Government the past two years, and knows that 
Col. Maury entitled much credit for the practical sense that 
has exhibited every turn. 

Many the engineers, first, were inclined try introduce 
for the various branches the military establishment schemes the 
lines metropolitan enterprises with which they were familiar, and 
which would provide more water than was actually needed; but Col. 
Maury was always the helm, feeling his way along and heading off 
these large metropolitan water schemes that were not needed; and, 
the same time, guarding against serious water shortage. 

hoped that the methods which were established for 
handling these water supply projects will recorded for the benefit 
our military establishment for all time. Col. Maury also might have 
said quite little about the operating steps taken control the 
wastage, which was first sought effected direct military order. 

These details need not recited here great length; but, 
addition rigid inspection, many devices were introduced, such 
putting marbles the top each header leading showers and 
notching the end the pipe which the marble rests. The insertion 
perforated metal blocks top headers was also used for reducing 
the quantity water delivered the large number shower baths 
the camps. There were about 000 fixtures single camp, and 
wastage some them might have interfered seriously with the 
continuity the supply. One other interesting procedure for restrict- 
ing waste was the very simple one bending down the float each 
flush tank the lavatories, that there was smaller discharge from 
the tank. The main fact that they got along comfortably with 
-50 gal. water per capita daily, originally specified. This 
very creditable record, and reflects the benefit the adequate engi- 
neering direction Col. Maury and his associates. 


Norcross,* Am. E.—The speaker, who has been 
working continuously for the past months for the Construction 
Division the Army, first Supervising Engineer Cantonments, 
and later Assistant, Col. Maury, had the opportunity, 
after the becoming intimately acquainted with what 
Col. Maury doing, and the general. specifications and instructions 
for supervising pertaining water supplies the Govern- 
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the beginning, few, any, the supervising engineers con- 
Col. Maury’s suggestion, that allowance gal. per 
capita daily was ample for all needs and demands, they had gained 
their experience American municipalities, and quite naturally felt 
that, not only was this quantity water inadequate, but that such 
suggestion was almost heretical. However, they accepted this figure, 
and constructed water supplies accordance with the general specifica- 
tions prepared Col. Maury’s office. The wisdom the plan soon 
proved that gal. per capita daily was sufficient for all the needs 
the camps, and the early difference opinion has been supplanted 
with almost unanimous approval the consulting engineers and the 
Military Establishment. 

Mr. Fuller has mentioned the importance preventing the adop- 
tion “metropolitan” ideas the construction camp utilities. 
Col. Maury realized this necessity the beginning, and very quickly 
succeeded impressing the supervising engineers the fact that 
“time was the and that costly refinements design and 
construction would cause serious delays and were not essential the 
building cantonment water supplies. 

One the greatest economic municipal crimes the United States 
the extravagant use water. city this emphasized more 
acutely than Washington, C., where the daily consumption runs 
high from 150 160 gal. per capita, and where practically 60% 
the total water furnished used Government departments, for 
which direct charge made. The remaining 40%, which used 
the private consumer, bears the entire burden. 

Much has been said regarding the speed with which the Con- 
struction Division supplied the War Department with camps. Speed 


was even more important the construction the water utilities, 


because the vital necessity establishing both temporary and 
permanent water supplies before the construction forces, and subse- 
quently troops, could quartered the cantonments. civilians, 
accustomed the slow and systematic method which cities and 
other bodies politic construct their utilities, the short time within 
which the water supplies were made available can only accounted 
for the result species zeal and endeavor, unprece- 
dented history. This, large measure, was attributable the 
cordial co-operation and enthusiasm that Col. Maury imparted those 
who came contact with him. The speaker and his fellow-workers 
could not help but impressed with the necessity for urgent and 
more urgent action. use military expression, the esprit corps 
the Construction Division, composed practically civilian engi- 
neers from ‘all sections the United States, something that one 
can explain, but tangible memory that all can recall with 
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Wherever was possible, water was obtained from existing devel- 
oped supplies, owned either municipalities private corpora- 
tions. member Col. Maury’s staff, the speaker had the oppor- 
tunity negotiating, both with municipalities and public service 
companies, for the purchase this commodity, and feels that some 
comments the policy adopted the Advisory Engineer for Water 
Supply these negotiations may interest: Many the National 
Army and National Guard camps were situated near municipalities, 
ranging size from 20000 60000 people; consequently, water 
was purchased from existing supply, the demand that plant 
was practically doubled. the Advisory Engineer Water Supply 
was delegated the powers negotiating these contracts. consum- 
mate these with fairness and equity the seller, and, the same 
time, obtain reasonable rates and service for the Government, 
required, addition technical ability, unusual diplomacy and tact. 
The records Col. Maury’s office will show that there prevailed 
closer harmony and co-operation the part the seller and buyer 
than has ever previously existed service dealings America. 

many instances, due increasing, doubling, the personnel 
the camps, the municipalities, corporations, had make great 
increase normal facilities for supplying water. When these 
eases arose, the Government financed and constructed the work, and 
allowed the city, private corporation, reimbursed basis 
75% the actual cost the Government, payments being made 
water service, and interest charges obligations thus incurred 
being deferred until after the cessation hostilities. 

conclusion, the speaker desires say that Col. Maury has 
reflected great credit the American Society Civil Engineers, the 
Construction Division the Army, and the Engineering Profession 
general, his able and fair-minded method seasoning his tech- 
nical work with the proper modicum common sense and 


Am. Soc. E.—Because the unfa- 
most the Supervising Engineers with the laying wood 
stave pipe, the work presented certain problems which had over- 
come with minimum delay. those parts the country where 
wood stave pipe had been used, was customary provide special 
bells, valves, fittings, and adapters, which were tapered receive 
the tenons the particular pipe being laid. The diameters the 
tenons the several sizes pipe the several manufacturers were 
not uniform, and most cases the individual manufacturers had 
few patterns the ordinary fittings with bells designed fit the 
tenons their pipe. some cases the inner surface the bell was 
only snagged and smoothed with file; few the inside the 
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bell was machined. obvious that the machined bell made the 
better joint. 

More than 1100 miles wood stave pipe were laid the Con- 
struction Division, and, therefore, was impossible secure special 
castings and machine them order provide for the bends, branches, 
and adapters required. 

Owing lack experience, together with the haste with which 
the work had done, and the resultant makeshift methods used 
many instances, was feared that the underground leakage would 
excessive. This, however, did not prove the case, for soon 
the Maintenance and Repair Division got the operation the water 
systems under control, tests showed that the average leakage the 
more miles mains each the several camps was not more 
than 200000 gal. per hours, and, one camp, was found 
about 100000 gal. This rate does not compare unfavorably with 
that ordinarily found distribution systems laid with pipe. 

order assure the tightness the system, absolutely neces- 


sary leave the trench open, with only small quantity 


replaced over the pipe between the collars, prevent the line from 
floating, case the trench becomes filled with water, and keep the 
pipe line filled with water under little pressure for several days, 
order allow the staves swell. When the line ready 
tested, pressure about ft. excess the working pressure 
should applied, and all leaks which are found should stopped 
inserting plugs wedges. desirable have least one man 
who experienced laying wood pipe, order direct the work and 
repair any 

some cases considerable objection was raised keeping the 
trenches open long enough permit the test, but the necessity 
making more than counterbalanced the inconvenience involved. 
leaks are not stopped before back-filling, the escaping jet water 
frequently forms sand-whirl which quickly cuts the wire and causes 
the complete failure section pipe. one case sand-whirl 
cut completely through 1-in. corporation cock. 

Service connections fir pipe (which has thick stave) were made 
inserting corporation cock with wood thread into hole 
slightly smaller diameter which had been bored with bit. The 
thickness the shell the redwood pipe assure the 
holding power all cases, and desirable have saddles, with. 
outlets the desired sizes, wound the pipe receive the corpora- 
tion cocks. The standards developed for service pipes provide for 
screwing the iron pipe directly the corporation cock. was not 
considered necessary provide lead goosenecks, and experience has 
shown that they were not necessary. The saving material and 
labor thus effected was considerable. 


Mr. 
Goldsmith. 


Hs, 
| 
| 
| 
| 
t 
a 
| 
q i 


Mr. 
Goldsmith. 


Mr. 
Thomson. 


654 DISCUSSION WATER SUPPLY FOR CANTONMENTS, 

The speaker the opinion that, even had not been neces- 
sary conserve cast iron and steel, the use machine-wound wood 
stave was justified, both because its lower cost and because could 
laid quickly. Although machine-wound wood stave pipe cannot 
considered desirable beneath permanent pavement, closely 
built-up sections, certain that adapted for use much 
larger field than has previously existed, particularly for mains 
and undeveloped sections. 


indebted Col. Maury for this very valuable paper. The work done 
the Army and Navy engineers has wakened the whole profession, 
and cannot fail have broadening effect future engineers 
well those the present. 

The reference placing the water and sewer pipes where they will 
always exposed view, makes the speaker hope that this practice 
will much more general than present. remembers 
the time when was impossible reach the plumbing, most cases, 
without doing great damage the house, and, even now, impos- 
sible reach water, gas, sewer, other pipes without tearing the 
street—an almost continuous operation. The sum paid for such work 
would more than enough pay for putting all such pipes per- 
manent tunnels, that the streets would never have torn up, 
except repair the roadway. 

few years ago water main broke, over subway that was being 
built, and started flood adjoining cellar. took three hours 
get the city turn off the water, and the only way catastrophe was 
avoided was constructing dam sand bags and diverting the 
water into the sewers. 

Quite recently, when some caissons were being constructed lower 
Broadway, New York City, the water level rose ft. above normal, just 
the compressed air was put the work. first, the Water Depart- 
ment thought that the work had caused the water rise, which, 
course, could not be. The work was continued, and the water level 
dropped back ft. Some the new subways are below the 
water level, and may may not affecting it, but seems 
certain that the water level lower New York City cannot rise and 
fall from ft. under old buildings, which rest the so-called 
New York quicksand, without sooner later wrecking some these 
buildings. might stated here that the ground-water lower 
New York City used stand always from ft. above the high- 
tide level. 

The object these remarks lead the hope that, the 
future, proper tunnels will constructed for all pipes and wires, and 


New York City. 


Papers.] DISCUSSION WATER SUPPLY FOR CANTONMENTS, ETC. 655 


that even the subways for cars will not holes the ground, but 
constructed that there will sidewalks and stores throughout their 
whole length, both sides, and opening, ft. wide, the 
the street, for the whole length each block, that the 
subways will always attractive and well-ventilated, thereby greatly 
enhancing the value the adjoining property and the health the 
community. 


Mason,* Am. Soc. E.—The speaker particularly 
interested Col. Maury’s reference the use chlorine, 
great believer some form emergency defense, that, the 
event sudden need, the people can protected against threatened 
catastrophe. 

also greatly interested what was said reference the 
daily quantity water supplied, and impressed the wisdom shown 
the author deciding that gal. per capita would sufficient. 
every community there are many who insist that water should 
“as free air’, and many believe that large quantities are needed 
the sewers. they would only call mind the little dribble 
that runs along the bottom large sewer, except the case 
heavy rainfall, they would realize how small the chance for sewer 
flushing under normal circumstances. 

There reason for taxing man for his neighbor’s use 
misuse water, any more than there for taxing him for his neigh- 
bor’s consumption gas; but, the northern part New York State, 
seems absolutely impossible, far the speaker can find out, 
keep the people satisfied with 100 gal. per capita per day. Perhaps 
they will feel differently after July 1st. The speaker does not know 
what the future will bring forth, the matter educating the public, 
but, his mind, 100 gal. per day enough for the average mortal. 


_J. Am. Soc. speaker, unfortunately, 
has not been very close any this great work which Col. Maury has 
been doing; but from what knows about it, seems that the War 
Department was singularly fortunate securing the few men gathered 
together Washington, men very broad experience and excellent 
judgment, who laid down the skeleton the foundation for this work. 

Secondly, the Department was fortunate the personnel which 
was developed carry out this work, and afterward take charge 
its maintenance and operation. This was done great personal 
sacrifice the part great many these men, many instances, 
the speaker knows; and perfectly true, both Col. Maury and 
Mr. Fuller have stated, that, following general directions, they were 


left largely their own devices develop those plants and expedite the 
work, 
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Col. Maury mentioned the form contract under which this work 
was carried out. The speaker agrees with him that that was the only 
form contract adopted under the but does 
not agree with the statement, address* Gen. Marshall the 
Annual Meeting, January, which advocated the continuance 
this form general contract work after the war, because, the 
speaker’s opinion, the general adoption such form ordinary 
work would absolutely demoralizing the whole contracting 
fraternity and very much against their interest, and, eventually, would 
lead favoritism and discrimination, well the elimination 
the gambling element, which one the principal interests con- 
tracting. 

Besides, there would chance for the man great inventive 
resources, who full expedients and develops new methods doing 
work. 

the speaker’s mind would result great deterioration 
the contracting organizations. does not know Col. Maury’s opinion 
this subject, but was very much surprised hear Gen. Marshall 
put forth desirable feature. the work this Con- 
struction Division, which much has been heard during the last 
month two, seems appear the bright and shining light all 
the activities the Army. This work seems have been excellently 
planned and carried out, even the details operation and main- 
tenance. 

course, difficulties were encountered, but seems that most 
them were anticipated and prepared for beforehand; and when they 
were encountered, very prompt and effective methods were taken 
remedy them. 


Am. Soo. E.—The speaker’s experience 
with the water problem military camps was consumer only. 
Camp Devens, Mass., where his unit was mobilized, during the bitter 
winter 1917-18, water was abundant, and every desirable facility 
was afforded for its application the needs the men, thanks the 
energy and foresight Col. Maury’s paper. France, 
however, the situation was quite different. Not only was there scarcity 
water, but the systems were primitive, following French practice. 
Strict economy the watchword everywhere, although less 
degree the headquarters camps than elsewhere. the wash-houses, 
water was delivered into overhead wooden troughs, about in. 
size, fitted with small wooden spigots intervals ft. so, 
which would emit very small stream water into the waiting hands 
washer. Wash-basins were not used, and usually guards were 
present prevent the waste water. Drinking water was chlorinated 
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canvas bags from which was drawn required; the drinking 
unchlorinated water was prohibited. 
Shower-bath houses, with water heaters, were provided, but 
many cases were little use account the water shortage. 
This was the case all the camps St. Nazaire, except the head- 
quarters camp. arriving with his company, the speaker was 
informed the Adjutant that the bath-houses were not used 
account the shortage water. Thus, thrown our own devices, 
overcame the difficulty and incidentally provided the necessary 
hot water for cleansing mess kits, foraging some pipe and barrel, 
constructing water coil for the field stove, and carrying hot water 
buckets supply the wash-house tank. The men were withheld from 


their details convenient detachments, that each man had warm 
bath once week. This case serves fair illustration the ingenu- 
ity and energy displayed American troops overcoming incidental 
The record achievement provided Col. Maury’s paper note- 
worthy. There are many others every branch the Service lack- 
ing publicity, and, hoped that comprehensive record the 
achievements reserve officers connection with the war will 
prepared sympathetic and informed persons. 


Boorman,* Assoc. Am. Soo. E.—The speaker, mr. 
last duty overseas was with the Water Service the Second Army, 
feels that Capt. Thurston has given inadequate idea the water 
supply work France. The Water Supply Service the American 
Expeditionary was under the charge Col. Longley, 
Am. Soe. E., who, the speaker believes, known New York 
City water supply engineer some prominence. This service 

During the first year, the water systems were usually built the 
construction units locally engaged building the camps and bases, 
well the general construction work for the camps. necessity, 
the supply varied with the size and importance the camp, and those 
built entirely the American army acquired better systems than those 
enlarged from old French camps using inadequate French systems 
basis. the large aviation center Romorantin, field built 
new site the Construction Division the Air Service, water was 
supplied, few months after the work was started, all the buildings 
for drinking purposes and shower baths, through modern system 
piping from the Sauldre River. 

August 8th, 1918, the Water Supply Service was ordered 
organized, composed “certain officers and certain engineer 
troops”, separate organization under the direction the Chief 
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Engineer the October, when both the First and Second 
Armies, fully organized, were operating their own fronts, the Water 
Service was working thoroughly and efficiently. The 26th Engineers, 
with units Pioneer Infantry attached the common labor, were 
assigned for this work the Army areas. 

points” were established all practical places. typical 
procedure was pump water from streams (such the Rupt Mad 
River the Toul Sector) concrete settling basin, and run 
through sand filters clear-water basin from which was pumped 
into the pipe lines. was usually necessary chlorinate the water 
the filters. From these basins the water was pumped storage 
reservoirs accessible the water tank trains wagons and motor 
trucks, which were also part the Water Service. 

many cases water was pumped through and 2-in. pipe lines 
directly the batteries firing the German lines. During the last 
month the War, the detachment Co. 26th Engineers, near 


Thiaucourt, front Metz, connected their own pipes miles 


German pipe lines laid the area gained the St. Mihiel drive. 
This German piping was sheet-iron and spiral-wound, usually about 
in. diameter; the American was the usual screw-fitting iron pipe. 
The pipes were buried depth m., for protection against frost 
and shrapnel. 

The speaker hopes that, the return Col. Longley and Maj. 
Pratt, Am. Soe. E., Chief Water Supply Officer the 
Second Army, they can induced present paper the work 
the Water Service France, which the instances cited are only 
small part. 


Assoc. Am. Soc. E.—The Charleston 
Port Terminal, Charleston, C., the Cooper River, about 
miles from the City Hall, exceedingly well-planned rail and water 
terminal, consisting Animal Embarkation Depot, Ordnance 
Depot, and Quartermaster Depot. The property, Fig. 14, tra- 
versed the main line the Seaboard Air Line Railway, con- 
tiguous the main line the Atlantic Coast Line Railroad, and 
also served (through connection) the Southern Railway. 

The Cooper River broad stream with considerable current, and, 
moderate amount dredging, channel depth ft. has 
been obtained. The ground generally level, its elevation varying 
from ft. above sea level; the surface sandy, and the drainage 
very good. When acquired, the land was partly covered with pine 
forest and partly devoted agriculture. 

The Animal Embarkation Depot Remount (Mule) Station 
the westerly end the reservation, and has accommodation for 
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several thousand mules horses. The pens corrals are composed 
simple fences, about ft. high, without roofs. Hay fed the 
animals from rack the interior. The corrals are varying sizes, 
according the uses for which they are intended, and are joined 
lanes with suitable gates. There are, addition, the necessary office 
buildings, barracks for the troops caring for the animals, blacksmith 
shop, warehouses, feed buildings, and (open) hay sheds. Manure 
shipped away cars. 

The Ordnance Depot covers area approximately sq. mile, 
and bounded all sides standard-gauge tracks, which, turn, 
are connected several parallel tracks. each the tracks, 
and there are eleven smokeless powder magazines, forty- 
four all. These are ft., wood-frame construction, cov- 
ered with corrugated asbestos siding and roof composed gypsum 
blocks, covered with prepared roofing, rendering them fire-proof from 
the outside. The several buildings are separated from each other 
approximately 400 ft., all directions. tracks, and 
there are standard magazines, each 220 ft. These 
have brick pilasters supporting the wood roof-trusses, hollow-tile walls, 
and gypsum roofs (built place, similar reinforced concrete). 
Track there are eight primer and fuse houses, each being ft. 
These have hollow-tile walls, wood rafters, and gypsum block roofs. 
There are seventy-nine buildings, these three types, for the storage 
explosives. There are, addition, several guard-houses for the 
use troops patrolling the area, garage and battery-charging sta- 
tion, and commodious administration building. 

For the use the Quartermaster Department there were planned 
six warehouses, each 160 ft. wide and 1200 ft. long, and two open 
sheds the same size, but work the latter was stopped the 
time the Armistice. The warehouses are brick and hollow-tile 
wall construction, with wood posts supporting roof, and are 
only one story height. They are divided fire-walls 100 ft. apart, 
making twelve rooms building. complete sprinkler system 
provided for these buildings. each side each warehouse there 
are railroad tracks and team motor driveways. One the buildings 


two stories height for about one-third its length, and this 
‘second floor used the Administration Office for the officer charge. 


The warehouses are parallel each other and normal the dock, 
which extends along the shore the river; all the warehouses are 
joined long head-house, which, turn, gives directly the dock. 

The dock, which marginal wharf, extends from the southerly 
side the first warehouse, northeasterly direction (following the 
river bank) about 3300 ft. was originally planned con- 
crete piles with reinforced concrete deck, but the plans were modi- 
fied, and has been constructed creosoted piles with timber deck. 
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standard gauge track, running the entire length the dock, con- 
nects both ends with the tracks shore. For handling freight 
between warehouses ships, storage-battery trucks have been pro- 
vided. Each about ton, and, turn, haul several loaded 
trailers. Along the front the dock, for its entire length, wood 
sheathing has been driven, forming bulkhead, behind which has been 
deposited the material pumped the dredges deepening and 
widening the channel. this manner large area marsh land, 
overflowed high tide, has been reclaimed, and the fill serves 
protection for certain untreated piles which were driven, the teredo 
being very active the Cooper River. 

The water supply for Charleston obtained from the upper reaches 
Goose Creek, and impounded dam approximately miles from 
the city. Because the greatly increased demands for water since 
early 1917, and account the very dry summer 1918, the 


Mr. 
Boucher. 


supply proved entirely inadequate for the needs the Terminal, and 


plans for increasing were made early. Two wells were sunk the 
Remount area and one near the Quartermaster warehouses; these are 
from 441 535 ft. deep, and supply very good water, slightly 
impregnated with sulphur. addition these wells, arrange- 
ment was entered into with the City Charleston for increasing its 
supply, with Government aid. dam has been constructed across the 
head-waters the Ashley River and 24-in. conduit wood staves 
has been laid along the Charleston-Summerville Highway, connecting 
with the supply pipes leading into the Terminal. The reservoir for 
the Terminal consists five wood tanks, concrete founda- 
tions, each having capacity 200000 gal. These tanks ‘are near the 
pumping station, and the water distributed from the latter through 
cast-iron pipes varying from diameter, for drinking, 
sanitary, and fire purposes. Some 12-in. wood-stave pipe used 
between the 24-in. main the highway and the reservoir. There are 
eighty-nine hydrants distributed about the grounds. 10-in. pipe 
runs along the entire length the dock, the head-house has 10-in. 
wrought-iron main, and the warehouses are protected sprinklers, 
the supply for the latter being contained 200000-gal. elevated 
steel tank near-by. 

During construction, temporary mains, and including in. 
diameter, were laid through the Ordnance area for mixing concrete, 
and and 2-in. pipes supplied water the inhabitants the tem- 
porary camp. All these pipes have been removed. Permanent bar- 
racks for the use stevedores (troops civilians) have been erected, 
and separate buildings there are lavatories and toilet facilities, 
similar those the several cantonments. There has also been con- 
structed power-house and refrigerating plant, and commodious 
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fire-engine house, containing new model, chemical, motor-driven 
engine. 

The Terminal was constructed jointly The Degnon Contracting 
Company and The Mason and Hanger Contracting Company, 
cost-plus-fee basis, under the direction the Construction Division 
the War Department. 


Morris Am. Soc. E.—The speaker has had the 
E., the water supply the region Brest, and impressed with 
the accuracy the statement relative the materials and other facilities 
for water supply protection France being far less adequate and com- 
plete than were those for similar work done the United States. 
must have been true that much this work was carried with 
cient quantities absolutely essential materials. 

The speaker cannot refrain from adding word commendation 
for the work Col. Maury and his associates, from expressing his 
gratification having had the opportunity serve the Cantonment 
Construction Division water supply work under the direction Col. 
Maury; and, commending this work, wishes speak especially 
the independence and foresight with which Col. Maury and his staff 
assumed the responsibility fixing the limit use water 
allowed design. All know how difficult is, municipal water 
supply work, convince people that limited quantity water con- 
stitutes reasonable supply, and combat the old fallacy that water 
should free air. There doubt that many felt, the time 
this decision, the speaker did himself, that there was serious doubt 
gal. per capita per day could successfully applied. clear that 
the which justified decision was due, large measure, 
the restrictive measures inaugurated for preventing excessive use 
and for distributing the peak loads planning hours use for 
various purposes. would interesting Col. Maury would enlarge 
these restrictions his paper, and the encountered 
enforcing them because conflicting military orders the com- 
manding officers troops. the speaker’s experience, considerable 
was encountered from this source, and, result, shortage 
water occurred during certain hours the day for large part 
the 

The method supervising the work which Mr. Fuller spoke 
was certainly admirable, that offered many helpful services while 
leaving those the different camps large measure discretion 
and responsibility. was not always altogether easy, however, 
confine this supervision within the limits this conception. time 
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had been available discuss every question, close supervision and 
detailed review would undoubtedly have resulted more perfect and 


generally satisfactory designs. Under the circumstances, however, 
when everything had done haste, was inevitable that such 
close supervision and detailed review should have been, some cases, 
impossible, and, other cases, the cause, either delay, 
resultant designs, suggesting the presence two different and incom- 
pletely harmonized conceptions the situation. 

One the most troublesome problems connection with canton- 
ment water supply was the provision temporary supply. the 
beginning there was tendency commence work different points, 
without consideration the difficulty impossibility supplying 
water these points from any reasonably near source. Similar dif- 
ficulties were encountered with the construction camps, which grew 
very rapidly, and with the National Guard units which arrived the 
ground early for the purpose establishing guards and protecting 
property. Frequently these latter units were commanded officers 
limited military experience who would wish select camp sites 
which were not well adapted for the supply water and the disposal 
wastes. One the things that kept the supervising engineer 
busiest the beginning the work was the location such units 
utilize the best way the natural resources, and especially the 
shallow underground water resources, the site. spite every 
effort, was often impossible avoid supplying such camps 
transporting water carts. 

Referring Mr. Smith’s remarks about contracts, the speaker 
agreement with all those with whom has been associated war 
time work believing that the form contract used 
was the only one that could have been successful under the circum- 
stances. the same way, was necessary have similar contracts 
for the housing developments which were constructed various govern- 
mental agencies for the emergency. does not follow, however, that 
such contracts are desirable for work this character carried out under 
more nearly normal conditions—although the speaker believes that 
possible draft contracts based fee, 
which may advantageous all times. The Emergency Fleet Cor- 
poration, with which the speaker has recently been associated, 
canceling many its housing development contracts the cost-plus 
basis and letting the work anew the unit-price basis. Not only has 
this been the means saving great deal overhead charges, but 
gratifying know that prices are being secured the unit-price 
basis much lower than cost would have been the work had been 
continued the cost-plus basis. 

the speaker desires express his gratification 
having had the opportunity being connected with the cantonment 
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work—a feeling which sure will grow time goes and 
the troubles connected with the work are replaced his memory 
the more pressing ones other work. 


item this interesting paper the allowance gal. per capita. 
Every superintendent and manager water-works has estimated the 
reduction waste could have his consumers placed under 
military discipline. All have some knowledge 
Figures from the average city are misleading, because they are 
obtained using the population factor, whereas many people 


obtain supplies from deep wells other sources. correction 


would increase the per capita allowance, but the cantonment figures 


definite. Although few cities like Fall River, Mass., and 


Mr. 
Johnson. 


Providence, I., could have been cited object lessons, courage was 
necessary order estimate low gal. 

The reply one question—which may not fair one—would 
great interest: With the experience thus far gained, would the 
author, similar demand for advice the Government, 
the same per capita allowance? 

would also interesting know what extent the force-main 
were determined fire-protection needs, and whether extra 
high pressure the pumps was used order provide for the domestic 
supply during such short period fire might continue. 


important functions performed Col. Maury connection with the 
great work the Construction Division the Army, makes note- 
worthy his becoming modesty describing his participation the 
unparalleled achievements the Division and the happy manner 
which shares his very creditable record with his associates. 
appears pretty well recognized this time that the Construction 
Division whole accomplished feat unequaled the building 
history the world, and, this performance, Col. Maury clearly 
correct the premise that there ample credit and glory for all who 
had hand it. 

The rank and file the Division, addition the material work 
they accomplished, established still another record quite different, 
and perhaps quite noteworthy, character. paper advertisers 
their Division they made sorry record, and seekers after the 
plaudits the public, they were almost total loss. Probably such 
aggregation “go-getters” and “do-it-nows” was ever before brought 
together, and the conspicuous absence endeavors secure personal 

New York City. 

Received April 11th, 1919. 
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benefit from the work they were doing the great emergency redounds 
the credit the organization substantially proving that they were 
laboring unselfishly serve their country first, last, and all the time. 

reading Col. Maury’s paper one may first thought conclude 
that with such utterly unprecedented methods providing water sup- 
ply facilities the camps and cantonments were necessity 
followed 1917, inadequacies, inapplicable features importance, and 
structural inferiorities would make the road the operating man 
who came after the intensive builder, rocky one indeed. The writer 
was that man, and when he, like Col. Maury, was wired into the service 
(not the time-consuming telegraphic process applied Col. 
Maury’s case, but the quick acting telephone), contemplatively 
reviewed the train the probable formidable array difficulties 
overcome because the very nature the problem, and the 
obstacles suecess which might reasonably expect encounter, due 
solely the speed with which the various systems had been put 
together. 

Before was made Assistant Col. Hartman, Officer 
Charge the Maintenance and Repair Division, the writer was 
direct charge the Water and Sewage Section thereof, and, such, 
exercised supervisory control over the water supplies about 400 
military establishments. the permanent establishments the popula- 
tion served increased materially, following the declaration 
war, course, and, each case, provision for adequate and pure 
water supplies had made, order keep step with the require- 
ments, and little ahead them. the camps and cantonments, 
although the problem was one involving entirely new construction, 
two factors introducing important complications had faced and 
solved satisfactorily, namely, get the systems functioning time 
and provide, far was humanly possible, for the fluctuating 
population. 

remarkable this date review the events following Sep- 
tember, 1917, when the first increments the new army began arrive 
the camps. The water systems were made ready time; the sup- 
ply was sufficient and pure; and fire protection well cared for ample 
water pressures. All the water systems had been designed basis 
certain fixed estimated number troops and animals each 
individual camp, and factor safety 2.85 times the average 
demand allowed order that peak load consumptions might antici- 
pated satisfactorily. 

The rapidly fluctuating camp population was perhaps the most 
difficult problem for the operator meet, and matter which the 
designers the water systems could not anticipate with precision. 
notable case this line was Camp Dix which was laid out all its 
parts for maximum population less than 45000. 
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one day, the population was 44000. 10.00 the day following, 

was 60000. The population small city had been moved over 

night. How many city water superintendents have ever 

problem meet? With the facilities provided the designers and the 

exercise considerable resourcefulness the part the Utilities 

Officer, however, every man was adequately supplied with water, and fire 
protection requirements were met. 

The water systems all the military establishments were equal 
the demands them. some additional storage 
had provided, more pumping capacity, and similar augmentations 
made the original systems, but the outstanding fact that, 
whole, these water systems, conceived over night were fact con- 
firmed Col. Maury’s the work Camp Lewis), built 
mere fraction the time usually required for such work, and 
called function from the start, did what they were 
expected do. was little short miracle that they did. 

the close 1918, the Maintenance and Repair Division the 
Construction Division the Army had charge the operation and 
maintenance the water supply, sewerage, electrical, heating, refrigera- 
tion, and fire-fighting plants and systems, and the maintenance the 
buildings and roads, camps and cantonments, hospitals, 
border stations, supply depots and terminals, and 271 regular mili- 
tary posts, and, for its uses during the year ending June 30th, 
1919, funds the amount $62 400 000 were allotted. Its field force, 
solely such operation and maintenance work these 
points, numbered 452 commissioned officers and 16559 enlisted men. 
the head office Washington, there were commissioned officers 
and 126 civilians the close 1918. 

each completed project, charge the operating foree, there 
officer selected his record civil life the management 
utilities, holding position comparable that city manager, 
but with detailed responsibilities and duties far those 
such official. Indeed, composite city manager, city engi- 
neer, fire marshal, street and building inspector, manager municipal 
water-works and sewers, telephone and electric supply companies, and 
cold storage, besides being general all-around handy-man whom 
everybody comes get anything fixed. 

The local field organization military its character, and was 
worked out with view obtaining the greatest efficiency and the 
best results with minimum personnel and expense. major 
usually placed charge this highly important work, and has 
assistants number commissioned officers lower rank. 
operative and clerical assistants, there detachment enlisted 
men, the number depending the size the project, but varying from 
300 800 various camps and cantonments. 
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Each utilities officer maintains his office “trouble department” 
desk over which passes every complaint whatever nature and 
every request for repairs and addition the written 
communications received, the number telephone calls the trouble 
department each camp averages several hundred per day. All the 
work supervised, co-ordinated, and administered from the Washing- 
ton office. Refinements and economies are constantly worked out, and 
their effect always toward giving the greatest service with mini- 
mum expenditure public funds. The Maintenance and Repair Divi- 
sion the Construction Division’s office really huge service organ- 
ization, operating for the benefit more than million persons 
several hundred locations, and designated supply them with every 
convenience and comfort incident their existence soldiers. 
Failure the great task delegated the Construction Division 
the Army was freely predicted, but the seemingly impossible was 
done effectually and economically. greater tribute can paid 
those whose ability, untiring energy, and unselfish devotion were 
directly responsible for the successful performance the colossal task 
building the camps and cantonments which train the new army, 
and the other facilities required make ready its translation French 
soil, than say that they were not found wanting the supreme 
undertaking which the nation had dedicated itself. Not only this, 
they have managed uniformly the hundreds military establishments 
built them fashion calculated inspire improvement exist- 


ing methods doing work along more less parallel lines civil 
life. 


paper necessarily such brief and general character that what 
the writer about state can hardly considered the nature 
its technical details, nevertheless, would like 
add his praise the high character the work performed the 
Construction Division the Army, and especially the very excel- 
lent results produced Col. Maury, Advisory Engineer general 
charge the water supply development connection with the can- 
tonments and other kindred work. was certainly the greatest 
benefit the country that the services such able experts the author 
and others whom has mentioned having assisted him, were made 
available the Government. 

During the early part the war, the strenuous efforts the 
United States expedite its military programme resulted the 
concentration work various locations along the seaboard. 
this concentration resulted congestion and over- 
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crowding that the smaller communities what are known public 
utilities were thoroughly incapable meeting the demands the mili- 
tary and civil population congregating around these centers. This 
was especially and around the Port Norfolk (using the word 
“Norfolk” designation embrace the Port Hampton Roads). 
The Port New York was being used its greatest capacity. was 
greatly developed and had been built normally that was 
not susceptible great expansion. The port facilities which Hampton 
Roads offered, were naturally great, but undeveloped. 

the Newport News side, the War Department had undertaken 
the construction general embarkation camps, animal embarkation 
camps, corrals, storehouses, hospitals, and various other necessary 
works. the Norfolk side, started huge new Army Supply Base, 
took over the terminals the Norfolk and Western Railway, and 
proceeded develop and enlarge these for Engineers’ Material 
Embarkation Depot. Pig Point, near the mouth the Nanse- 
mond River, planned large Ordnance Embarkation Station; 
later, Camp Abram Eustis, the Newport News side, con- 
structed one the largest the artillery encampments and proving 
grounds. 

The Navy Department had well under way the plans for enlarging 
and rebuilding the Norfolk Navy Yard, the construction Sewall’s 
Point, Hampton Roads, Naval Operating Base, great exten- 
sion the Naval Magazine, and, later, the construction, the vicinity 
Yorktown, Fleet Fuel Oil Reserve Depot and Ordnance Sta- 
tion. Directly the north this, the War Department, under 
contract with the Ponts, planned huge shell-loading plant 
Penniman. The Navy Department and Shipping Board jointly under- 
took great extensions the Newport News Shipbuilding Plant, and, 
incidentally, the various Departments interested took over for opera- 
tion connection with the Railroad Administration the large coaling 
plants the Chesapeake and Ohio, Norfolk and Western, and Vir- 
ginian Railroads. 

All these construction activities starting about the same time, 
and entailing together cost approximately $200000000 taxed 
this community far beyond its capacity furnish the requisite 
labor, house the labor furnished, and, considering the military per- 
sonnel the Newport News side, amounting usually about 
50000, and the naval personnel the Norfolk side, amounting 
probably 20000 men, resulted practically complete breakdown 
all community utilities such transportation, electric power and 
light, roads, water supply, etc. 

the earliest days this problem, Col. Maury, acting for the 
Construction Division the Army, attempted the task expanding 
and extending the water supply the vicinity the Port Embarka- 
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tion Newport News, and began study the problem the Norfolk 
water supply. Practically, single-handed, obtained much informa- 
tion for future use and did much good the Newport News side 
within the limited funds and authority his disposal. 

The conditions congestion previously enumerated resulted the 
inevitable. None the work the programme could pushed, there 
were insufficient men, materials, and resources, push all them 
once, and there was priority which should done first and 
organization plan for systematizing the work, orders for which 
had been issued several different Departments and Bureaus act- 
ing independently one another, congestion, waste, and most serious 
labor turn-over resulted. The two military Departments, War and 
Navy, finally attempted correct the difficulties appointing 
representative each Department confer and agree priorities, 
ete. this was expanded into what was known the Board 
Control, War Construction Activities, which the War and Navy 
Departments, the Department Labor, Housing Corporation, 
Employment Service, Railroad Administration, Adminis- 
tration, Shipping Board, Emergency Fleet Corporation, and, later, 
the War Industries Board, were represented, which Board the 
writer became President. The agreement the organization 
this Board and its scope and authority was subscribed the 
Secretaries heads these various Departments, and attempt 
was made through co-ordinate the efforts the Hamp- 
ton Roads District for the general good, with the idea advancing 
the war construction programme. This Board soon gave its attention 
the conditions congestion and the inadequacy the utilities 
serving the port. Funds were secured through the instrumentality 
the Chief Executive from the various Government Departments 
interested, and allotted the performance and securing adequate 
water supply, transportation, light and power, roads, The writer 
then first became acquainted with Col. Maury, and was guided and 
advised him relative the needs for water supply extension 
the District. Col. Maury also played large part the plans and 
programme finally decided and approved for securing potable 
water meet the demands the Port Norfolk. 

this preliminary work, only fair state that the services 
Maj. Bensel, Corps Engineers, A., Past-President, 
Am. Soe. E., who had been assigned the Board assistant, 
contributed largely and, fact, first brought the Board’s atten- 
tion the conditions with respect the water supply and the absolute 
need taking immediate steps secure its extension and enlarge- 
ment, alternative seriously hampering the War Department’s 
plans with respect the use the port for the embarkation the 
assigned quota military transported France. 
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Col. Maury impressed the writer the conference Washington 
favorably with his thorough knowledge local conditions, and 
his familiarity with what was needed, that, the allocation the 
improvement water supply the port, the writer advocated that 
this work entrusted the Construction Division the Army, 
with the understanding that Col. Maury was give his general 
supervision. Under that arrangement Col. Maury took the nego- 
tiations and planned the work for the extension the Newport News 
water supply, thus practically trebling its original capacity, the ex- 
tension the Portsmouth water supply about the same basis, and 
co-ordination the two separate water supplies the City Norfolk, 
with view placing them under one management. All this work, 
which now completed, rapidly nearing completion, although 
not carried out its fullest extent account the end the war, 


has involved expenditure upward $5000000. Considering 
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the limited time and the various other difficulties which the writer 
has not time enumerate, but which are common war construction 
activities undertaken times such great stress, the work has been 
well carried out the great credit Col. Maury and the organization 
which represented. 

The writer desires principally state, matter record, 
his appreciation Col. Maury’s zeal, untiring effort, and willingness, 
under the most adverse conditions, carry out the very great public 
service that performed. 


one who worked, far water supply was concerned, under the super- 
vision Col. Maury the stirring days July October, 1917, 
the writer desires express his appreciation having had the oppor- 
tunity take part the fine work the Cantonment Construction 
Division, and the pleasure with which will always remember the 
helpful attitude the Washington office. Perhaps its greatest help- 
fulness lay the fact that the plan operation, described the 
paper, was not always strictly enforced and that large measure 
freedom was left the Supervising Engineers planning and con- 
structing the work, while the supervision the Washington office 
securing rapid deliveries materials, 

The conditions under which the writer served Deputy Charge 
for Morris Knowles Incorporated, Supervising Engineers Camp 
McClellan, Anniston, Ala., illustrate very well the impossibility 
submitting plans and reports Washington and awaiting decisions 
and preparation bills material the Washington office. When 
the writer arrived the ground July 16th, 1917, the site for the 
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camp was not yet selected, although arrangements had been completed 
the local Chamber Commerce for the purchase large tract 
property which offered number possible locations for divisional 
camp. Within the ensuing two weeks, the site was selected, the 
general plan the camp outlined, railroad connections arranged for, 
and construction the first unit started the contractor. During the 
same time, decision was reached secure water supply con- 
nection the mains the water company supplying the City 
Anniston, the construction booster station and reinforcing 
and supply mains, 32000 ft. length. About August 1st, word was 
received that water must made available the camp for the troops 
who would commence arrive August 15th. The delivery and dis- 
tribution the pipe commenced the same day; pipe-laying started 
August 4th; and although two days rain intervened, which 
pipe was laid, the line was tied and ample supply water for 
the first troops delivered the camp August 15th. 

Some further facts about this water supply system are possible 
interest, illustrating the extent which the design and construc- 
tion were controlled conditions other than those which would apply 
ordinary practice. The source supply the water company sup- 
plying the City Anniston Coldwater Spring, great spring 
gushing out the limestone and said have flow 25000000 
gal. per day. Water taken from this spring pumped distributing 
reservoir such elevation give static head the camp site 
more than per sq. in. The largest size pipe which there 
was any possibility obtaining within the requisite time, however, 
was in. diameter, and this size was selected the basis pos- 
sible deliveries, without regard for the fact that theoretical computa- 
tions appeared indicate that larger size might have been more 
economical. With this size pipe, was estimated that the 
assumed maximum daily rate draft 500 000 gal.— pressure 
not less than per sq. in. could maintained the site selected 
for the location booster station, which would sufficient main- 
tain domestic service the sections the city and suburbs dependent 
this portion the distribution system; and that raising the 
pressure the booster station 130 lb. per sq. in., this quantity 
could delivered the camp with resultant pressure the camp 
site lb. per sq. in. 

Another feature the water-works system Camp McClellan, 
which was controlled entirely the time limit set for completion, 
the location the 10-in. supply main which followed, for the 
greater portion its length, the existing tracks the Southern 
Railway and the connecting line constructed for the service the 
divisional camp. location approximately 500 ft. shorter would have 
been available following some the existing country roads, but 
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these roads were practically impassable for heavy traffic, would have 
been impossible complete the delivery the pipe within the time 
limit fixed military necessity. 

The rapid delivery the pipe required this supply 
main and its completion and connection within working days, must 
ascribed largely the authorization the Washington office the 
use cast-iron pipe and the co-operation the Superintendent 
the Anniston foundry the United States Cast Iron Pipe and 
Foundry Company. This company furnished from its Anniston, Chat- 
tanooga, and Bessemer foundries all the pipe the line; except about 
ft. Universal pipe, and when completed, the line contained 
addition ‘to the Universal pipe, standard bell and spigot pipe 
Classes and standard gas pipe two weights; and several 
thousand feet 9.8-in. pipe special quality, which had 
been cast for the Argentine Republic. Not only did the foundry 
superintendent devote large part his time securing these 
deliveries, but, addition, arranged for the use the foundry 
pipe crane, much the time under his personal supervision, dis- 
tribute more than 20000 ft. pipe along the trench from the rail- 
road, with maximum rapidity and minimum breakage. 

The service the Anniston foundry was also the greatest value 
the rapid delivery special castings and even flanged 
castings. one occasion, while additional pumps were being con- 
structed the Coldwater pumping station the water company, 
The superintendent the foundry was reached the telephone, and, 
Monday morning, the completed casting, faced and drilled and 
still hot from the moulds, was delivered the pumping station over 
miles country road. This service permitted the casting 
placed position and pressure restored Monday. 

The early operations the water-works system Camp McClellan 
produced interesting examples the difficulties, due the peculiar 
character water consumption military encampments. The pres- 
sure from the city distributing reservoir was sufficient deliver the 
quantity necessary for night use and the requirements the first 
troops which arrived August 15th, without booster pumping; but 
after the completion the construction the first booster pump, 
August 19th, was necessary operate the booster 
method operation was sufficient permit the continuous main- 
tenance satisfactory service after the completion the camp dis- 
tributing reservoir October but, until that time, much 
difficulty was experienced maintaining service, due rapid fluctua- 
tions pressure resulting from the large variations hourly use. 
Prior the completion the reservoir, was found impossible 
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maintain pressure the higher parts the camps immediately after 
the noon mess hour, when the mess kits were being cleaned, and for 
the greater part Wednesday and Saturday afternoons when there was 
drill and when most the showers the camp would found 
running either for bathing washing purposes. These difficulties 
were especially great during the period from August 19th September 
11th, when the booster station was pumping into closed system, 
not only without storage, but without adequate pressure relief. During 
this period, direct telephone connection was maintained between the 
booster pumping station and the engineering office the camp, and 
during certain portions the day, observer was stationed each 
point watching the pressure gauges, the observer the camp directing 
the operation the suction valve the pump control the 
pressure the camp. spite this precaution sudden pressure jumps 
several occasions, and breaks the supply main resulted 
once twice. 

September 11th, pressure regulating stand-pipe 10-in. pipe 
supported wooden scaffolding, was constructed and carried 
the elevation the distributing reservoir (then under construction). 
the top this stand-pipe, elbow and 6-in. valve were leaded 
in, and this overflow the highest point the system proved 
reasonably effective pressure regulator, although times, some atten- 
tion the pressure gauge the camp and control regulation the 
suction valves the booster station were necessary. 

some respects, there was much similarity between the canton- 
ment water supply work and that which the writer was subsequently 
engaged the Water Supply Division the Office the Director 
Construction and Forestry the American Expeditionary Forces 
both the time element was far greater importance 
than the ordinary considerations controlling engineering design. 
one respect; however, the cantonment construction work was very much 
more satisfactory and enjoyable than that France. Reference 
made the availability and orderly rapid delivery material made 
possible the efficient co-operation the Washington office, com- 
pared with the discouraging impossibility securing materials, which 
resulted from the tonnage shortage during the early days the 
history the American Expeditionary Forces. 
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MEMOIRS DECEASED MEMBERS 


will reproduced the volumes Transactions. Any in- 
formation which will amplify the records here printed, correct any errors, 
should forwarded the Secretary prior the final publication. 


HERMON ALLEN, Am. E.* 


Diep May 1919. 


Hermon Charles Allen was born Coloma, Parke County, Ind., 
June 2d, 1870. His primary and high school education was acquired 
the county his birth, and his technical education Purdue 
University, where studied Civil Engineering for three years 
member the Class 1894. 

June, 1894, Mr. Allen entered the employ Cook and Watkins, 
Boston, Mass., Chief Draftsman, which position retained until 
January, 1896. From January June, 1896, was charge the 
construction the city water and electric light plant Gas City, Ind., 
under the direction James Nelson, Consulting Engineer 
Indianapolis, Ind. After leaving Mr. Nelson, was engaged from 
June November, 1896, Transitman the Chicago Division 
the Cleveland, Chicago and St. Louis Railway Company 
(the “Big but left this position another with the 
Illinois Central Railroad Company Transitman and Assistant Engi- 
neer preliminary surveys, location, and construction. 

the completion this work, October, 1897, Mr. Allen entered 
the employ the Fort Dodge and Omaha Railroad Company Resi- 
dent Engineer location and construction. remained with this 
company until March, 1899, when returned the Cleveland, 
Chicago, Cincinnati, and St. Louis Railway Company, serving from 
March July, 1899, Assistant Engineer Maintenance Way, 
and from July, 1899, November, 1901, Supervisor Track, 
the St. Louis Division. 

Mr. Allen resigned his position with the “Big enter the 
office the City Engineer Indianapolis, Ind., Assistant City 
Engineer charge preliminary and final estimates, street grades, 
ete. remained Indianapolis until September, 1907, when 
went West accept the position -Assistant City Engineer Great 
Falls, Mont. March, 1908, went Glasgow, Mont., City 
Engineer, where designed and built the electric light and water 
systems and made re-survey the city, established street grades, etc. 

June, 1909, Mr. Allen returned Great Falls, Mont., City 
Engineer, and remained that position until 1912, when removed 
Spokane, Wash., where engaged private practice Con- 
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sulting Engineer, under the firm name Tannatt and Allen. This 
firm handled number logging, and irrigation propositions 
Washington and Idaho, among which the most important were the 
irrigation the Hercules Ranch and the betterments the Day 
Brothers Mine, Wallace, Idaho, 

Mr. Allen was engaged the mine work when, 1918, was 
appointed Chief for the State Highway Commission Idaho, 
with headquarters Boise, which position held practically 
the time his death, having just severed his connection with the Com- 
mission and entered the employ Day and died 
heart failure, Sprague, Wash., May 4th, 1919, and survived 
his wife. 

With his passing, the Profession loses member sterling worth 
and man with stamina that was unsurpassed. 

Mr. Allen was elected Member the American Society Civil 
Engineers May 2d, 1911. 


HOLLAND WILLIAMS BAKER, Am. 


1919. 


Holland Williams Baker, the son the late Theodore Baker and 
Margaret Williams Baker, natives Connecticut and New York 
State, respectively, was born September 6th, 1851, Norwalk, Ohio, 
where his parents then resided. his eleventh year, the family moved 
Cleveland, Ohio, where his father was engaged the tannery busi- 
ness, and where the boy attended schools, though somewhat 
irregularly, ill health during his youth forced him most his 
studying home. 

Mr. Baker early went into business with brother Chicago, 
but, after the great fire that city, returned Cleveland where 
taught school for about year. 1873, entered Northwestern 
University student Engineering but remained only two years; 
then transferred the University Michigan Junior, the 
class 1877, with which class was graduated, with the degree 
Civil Engineer. 

After his graduation June, 1877, Mr. Baker returned first 
Cleveland and then Chicago, where remained only until April, 
1878, when was appointed Assistant Engineer the Missouri 
River Commission St. Louis, Mo., where, engaged the design 
snagboats and other river boats, lived until about 1883, when 
went Tacoma, Wash. 

During his residence the Pacific Coast, was engaged 
variety engineering work, including Government surveys, precise 
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levels, the Columbia River. returned St. Louis, 1889, 
Engineer for the Mississippi River Commission, with 
which was engaged until 1891, river improvement, construction 
plant, ete. 

During the following ten years, Mr. Baker was private practice 
and business. spent the summer 1897 abroad, touring the British 
Isles and going also into France. 

1901, went into partnership with Colby, Am. 
E., classmate the University Michigan, under the firm name 
Colby and Baker, Consulting Engineers, but after short period the 
partnership was dissolved, and Mr. Baker resumed practice alone. 

July, 1905, returned the Government service under the 
United States Engineer Office, St. Louis, the design and con- 
struction two large, steel hull, hydraulic dredges, Fort Gage and 
Fort Chartres, and many steel barges and other river plant, and was 
employed until November, 1908. 

During his several engagements with the United States Engineer 
Office and the Missouri and Mississippi River Commissions, St. 
Louis, Mr. Baker’s work design and construction, both wood and 
steel, snagboats, towboats, dredges, pile-drivers, and river vessels 
and plant extremely light draft, added greatly his reputation 
skillful engineer along such unusual lines, and became recog- 
nized authority such matters, his advice therein being much sought. 
Subsequently, was engaged, from 1909 1912, similar work for 
the United States Engineer Office and the Mississippi River Commis- 
sion, Vicksburg, Miss., the dredge, Waterway, and 
barges and floating steel dry dock. 1912, was with the Memphis 
office (Mississippi River Commission), the towboats, Nolte and 
Reese; from 1912 1914, with the Little Rock office, the hydraulic 
dredges, Taber and McGregor; and from 1915 1916, the Duluth 
office, the steel hull dipper dredge, Gaillard. was while engaged 
this last vessel, that was obliged retire because his health 
which had been failing for several years. During the construction 
the many vessels which was engaged, resided for various 
periods Vicksburg, Miss., Pittsburgh, Pa., Dubuque, Iowa, Green 
Bay, Wis., ete. 

After his retirement, Mr. Baker’s health continued decline and, 
for the last two years his life, was practically confined the 
house and his bed. During these latter years, his home was 
Columbus, Ohio, where died. was buried Bellefontaine 
Cemetery, St. Louis, Mo., February 20th, 1919. 

was married, Bloomington, June 15th, 1898, Miss 
Florine Vimont, daughter the late John Vimont, St. Louis, 
Mo., who survives him. 
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his youth, Mr. Baker became member the Baptist Church 
with which maintained connection until his removal Columbus, 
when, with his wife, united with the First Congregational Church, 
under Drs. Patton and Washington Gladden. 

Throughout his entire manhood and professional career, Mr. Baker 
was marked for his high character and poise, and for his great sincerity, 
directness, and accuracy thought.. was excellent mathe- 
matician and able and accomplished engineer, resourceful and 
accurate, and most assiduous worker. His kindliness and simplicity, 
his loyalty his work and his friends, and his perseverance and 
dignity, endeared him all who knew him. 

Mr. Baker was elected Member the American Society Civil 
Engineers May 7th, 1890. was also member the St. Louis 
Engineers’ Club. 


JAMES CURRIE HALLOCK, Am. E,* 


2p, 1918. 


James Currie Hallock was born Treasure City, Nev., Decem- 
ber 8th, 1869. After completing his preliminary studies his native 
State, entered Rensselaer Polytechnic Institute, Troy, Y., from 
which was graduated June, 1891, with the degree Civil 
Engineer. 

Shortly after his graduation, Mr. Hallock entered the service the 
Troy Steel and Iron Company Troy, Y., Assistant the 
General Superintendent, remaining until February, 1893, when 
entered the employ the United States Coast Survey Corps which 
was engaged deepening the Hudson River for ship channel, and 
had charge the drilling and blasting reef Saugerties, 

July, 1893, Mr. Hallock position with the Government 
Ecuador, and until November, 1894, was Government Engineer 
and Surveyor-General the Province Esmeraldas. November, 
1894, was employed -Assistant Engineer the Playa Oro 
Mining Company, Esmeraldas, Ecuador, remaining with that com- 
pany until May, 1895. 

June, 1895, Mr. Hallock began private practice Mine Examiner 
and Expert San Francisco, Cal., where remained until August, 
1901, when returned Ecuador General Manager the Southern 
Exploration and Commercial Company Ecuador. October, 1901, 
again entered the employ the Government Ecuador, Govern- 
ment Engineer the Province Esmeraldas, which position held 
until February, 1903, when was General Public 
Works and Chief Engineer for the Government Ecuador, his duties 
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covering the general supervision works, such the con- 
struction highways, bridges, canals, sewerage and water supply 
systems, buildings, well the inspection and approval 
all railroads and other work being done contract. Mr. Hallock 
held this position with great credit himself and the Government until 
February, 1906, when revolution took place, throwing the party 
whom was employed from power. When the Government Palace 
was surrounded revolutionists, succeeded getting through 
their lines and saved number Government records which turned 
over the American Consul. 

Returning the United States, Mr. Hallock became Engineer 
charge field work with the Passaic River Flood Commission New 
Jersey, taking his duties with this Commission June, 1906. 
the completion this work, accepted the position Assistant Chief 
Engineer the New Jersey State Water Supply Commission, and, 
March ist, 1909, was made Assistant the Chief Engineer the 
City Newark, February, 1910, the Board Works created 
the position Deputy Chief Engineer, and February 17th, 
was appointed that office. 

his new position, Mr. Hallock was given direct charge the 
meadow reclamation work and the general development the Port 
Newark Terminal. The demonstrated availability the great tract 
for industrial use pointed testimonial his foresight and 
efficiency. addition, was the active head the City’s garbage 
collection and disposal system, work which also met success. 

Possessing pleasing personality and enjoying widespread popular- 
ity, was active the civic affairs Newark, J., addition his 
work official capacity. was Chairman the Executive Com- 
mittee the Mayor’s Council for National Defense and instrumental 
organizing the Home Defense units the city. 

Mr. Hallock severed his connection with the City Newark 
February, 1918, and returned Ecuador become Engineer that 
Republic. such his chief task was the suggestion system 
flood control curb the annual floods the River Jubones and 
end this serious menace the chocolate plantations located along 
that river. Before his death, which occurred Ecuadpr November 
2d, 1918, had submitted report the Government for general 
scheme effect such control and was charge the 
the work. 

was active member the American Society for. Municipal 
Improvements and assisted materially formulating many the 
standard specifications adopted that was also member 
the Engineers’ Club New York City and the 
Traffic Club Newark, 

Mr. Hallock was elected Member the American 
Civil Engineers October 
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ARTHUR HAVILAND, Am. Soe. E.* 
1919. 


Arthur was born Brooklyn, Y., March 8th, 1848. 
was the son Daniel Haviland and Hannah Haviland, who 
were members the Society Friends. His father was one the 
originators Limoges china. 

Mr. Haviland received his early education France and England, 
and, his return the United States, entered Haverford College, 
Haverford, Pa., from which was graduated with the degree B., 
1865. 

began his work Engineer 1869, Rodman with the San 
Francisco and Humboldt Bay Railroad, surveys and construction. 
From 1869 until 1886, was engaged the various phases rail- 
road engineering—preliminary surveys, location, and construction—in 
different parts the United States, including the preliminary and 
location surveys and maps the Tehuantepec Interoceanic Railroad 
and the surveys the Bar and Harbor Coatzacoaleos. 1885 and 
1886, Mr. Haviland was employed Mr. Crimmins (then Presi- 
dent the Park Board New York City) Engineer his con- 
tracting work New York City. 

Leaving the employ Mr. Crimmins, Mr. Haviland the 
office the City Engineer San Antonio, Tex., and, November, 
1886, was promoted Assistant City 1887, re- 
turned New York City leave married. 

this time accepted position with the New York Central 
Railroad Company, the service which remained until his death. 
While with this Company, had prominent part the depression 
the Harlem Division Tracks, between Mott Haven and Woodlawn. 
Following the completion this work, became connected with the 
Law and Land and Tax Departments, where pursued lines work 
that were importance and value, and, that connection, his death 
will prove severe loss the Company. 

the course his work formed wide acquaintance with the 
contents most the offices public records New York State, and 
with the public ‘officials attached thereto. testified witness for 
the Company practically all its important lawsuits, and became 
known the judges and the attorneys for his probity, accuracy, and 
reliance. 


Since his marriage, Mr. Haviland had resided the Borough the 
Bronx, New York City, and interested himself locally many social 
and civic affairs. was member St. Protestant 
Episcopal Church, and had been deeply interested all the activities 
therewith, having served member and Clerk the Vestry 
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and one its Wardens. The large memorial window the front 


the church was presented Mr. Haviland. 

was always cheerful and optimistic disposition, and his loss 
will deeply felt all those who were associated with him intimately, 
both business and social life. survived his wife. 

Mr. Haviland was elected Junior the American Society Civil 
Engineers January 4th, 1882, and Member January 4th, 1888. 


TIEN YOW JEME, Am. E.* 


Diep 1919. 


the death Tien Yow Jeme, Hankow, China, April 24th, 
1919, China lost one her most useful engineers the construction 
and development the railways the country. was pioneer 
among Chinese engineers and, account his long service with the 


Chinese Government railways, his position was unique, and was. 


credited with enjoying the complete confidence his Government. Prac- 
tically his whole life was devoted the construction railways, and the 
story his career nearly covers the history railway development 
China. first became National figure 1909, when completed 
the Peking-Kalgan Railway, line 125 miles long, through difficult 
mountainous country, connecting the capital China with the 
historical frontier mart Mongolia. completing this line, was 
the first Chinese engineer build railway without foreign help 
any capacity. 


Tien Yow Jeme was born Canton, China, April 26th, 1861, 


that was years old the time his death; the Chinese 
calendar and the Chinese method reckoning age, was years old. 
His grandparents came from the Province Anhwei, having migrated 
Canton where his father was attached mercantile firm. 

His education was acquired principally the United States, where 
went 1872, the early age 11. had studied for short 
time the Chinese Educational Mission School, Shanghai, previous 
being sent the United States with about twenty-five other youths, 
comprising the first group students educated there, the 
expense the Chinese Government. During the course four five 
years, the Chinese Government sent altogether 120 students the 
United States, and that number, Mr. Jeme was about the youngest, 
having been mere child when left Shanghai. was sent directly 
New Haven, Conn., and placed charge American family for 
training, eventually entering the New Haven High School, where 
prepared for college. was among the first his countrymen 
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pass college examinations and, 1879, was admitted Sheffield 
School Yale University. account his aptitude for 
the sciences and for mathematics, took the course Civil Engineer- 
ing. was most brilliant student mathematics, and captured 
the prize that subject both his Freshman and Junior years. 
was graduated from Sheffield with Ph. degree Civil Engineering, 
1881, the age 20. 

The original Director the 120 Chinese students was Dr. Yung 
Wing, the first Chinese have been graduated from Yale, and, 
later years, those students came known “Yung Wing boys”. 
Out the number, one has been Premier, one Cabinet Minister, 
one Ambassador, and numerous others have been Railway Directors 
and Customs Commissioners. the whole, they have done well, and 
are worthy products American education. Intrigues the part 
the Chinese Mandarin caused Dr. Yung Wing transferred 
Secretary the Chinese Legation Washington, C., and Mr. 
himself became the Director. had knowledge English 
and was not the least sympathy with any new ideas. had been 
sent out the Manchus watch the activities Dr. Yung Wing 
who, the Court feared, might lead the youths astray. After having 
served Director for some time, sent lengthy memorial the 
Throne the effect that the young men were fast being foreignized, 
and thought that their return they would contaminate China and 
introduce new and demoralizing ideas; he, therefore, recommended 
their immediate recall. The result this action brought about the 
recall the 120 students the autumn 1881. was with great 
reluctance that they returned China, several them. were within 

few months receiving their university degrees. the 120 young 
men, only two went home with degrees from the University; they were 
Mr. Jeme and his classmate Sheffield, Owyang King, one time 
Chinese Consul San Cal. 

their arrival Shanghai, the students were ordered the 
Government report the Shanghai Commissioner Foreign Affairs, 
who was distribute them to. various places for further training and 
reform, order fit them for Government service. They were 
literally looked plotters, and their every movement was secretly 
Government agents. Mr. Jeme with fifteen others was 
sent the Foochow Arsenal, the coast opposite Formosa. While 
the Arsenal, took course navigation the Naval School 
there, and studied under foreigner the name Taylor. After 
one year study, received his certificate and was immediately placed 
board cruiser the Chinese Navy for further training become 
naval cadet. After short period the cruiser was asked 
return the Arsenal teacher the Naval School. Soon after- 
ward, war with France was declared, and the French squadron began 
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its attack the Arsenal, causing confusion the school. Just 
this time the Viceroy Canton requisitioned Mr. Jeme Canton 
build fortifications. His most notable feat while Canton was his 
complete survey the coast line which was mapped out for the first 
time. 

After peace with France was declared, Mr. Jeme was attached 
the Canton Military and Naval Academy Instructor, where 
remained until was called north Ting Fang, the former 
Chinese Minister the United States, join the railway service 
Tientsin. was the opportunity for which had been waiting, the 
chance make use what had acquired Yale and practice 
the profession which had dedicated his life. Ting Fang was 
that time the Director the Tientsin Railway Company. 

Mr. Jeme first joined the railway service Tientsin 1888, and, 
thereafter, for years, was continuously the payroll least 
one railway. His first appointment was Cadet Engineer, assistant 
Resident Engineer. The Tientsin Railway Company was being 
financed British loan, consequently, the Chief Engineer, and all the 


principal engineers, were Englishmen. The Chief Engineer, Mr. 


Kinder, was charge the building line from Tientsin, passing 
the Tangshan coal mines, Shanhaikwan, Customs outpost the 
Manchurian border. The ultimate object the British was extend 
this line past Shanhaikwan the metropolitan city Manchuria, 
well build line Peking the other side Tientsin, 
thereby giving through connection between Peking and Mukden via 
Tientsin, the greatest commercial city North China. the con- 
struction the line between Tientsin and Mukden, Mr. Jeme took 
active part both sides Shanhaikwan. steady work, was 
promoted successively Resident Engineer and District Engineer, 
and, invariably, was given charge the end section, the hardest, 
account being the farthest from the base, and, consequently, the 
most difficult which get material and supplies. 

first, the line between Tientsin and Peking was not allowed 
built account strong opposition the capital. was feared 
the leading officials that, with railway connecting Tientsin with 
Peking, the position the capital would greatly weakened; besides, 
there was bound local opposition from the natives when the 
people started build through the many ancestral graves 
the country districts. was not until Hung Chang came the 
rescue that work the line was started, but the condition was imposed 
the engineers that the railway must not come nearer than miles 
the capital. Therefore, the line was built small unimportant 
town named Fengtai, about miles south Peking. Some time 
after the completion the railway from Tientsin Fengtai, Prince 
Kung wished Tientsin, and, making the trip, first had 
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water route Hunan Province. The Boxers had destroyed part 
the Tientsin-Peking Line, which caused the Allied troops 


Jeme was asked back the north resume his former con- 


‘the Imperial Tombs Hsiling for ancestral worship. September 


made Chief Engineer the Hsiling Railway. 


1902, for the local officials who had charge making the prepara- 
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whole day cover the miles. then boarded the luxurious 
and covered the remaining miles about hours. The 
difference speed and comfort was too great pass unnoticed, when 
the Prince returned Peking, lost time removing the restric- 
tions which had prevented the railway from approaching the capital. 
was the extension this miles that Mr. Jeme served Resi- 
dent Engineer. Later, when the line from Tientsin Mukden 
completed, both lines radiating from Tientsin were amalgamated into 
what known to- day the Peking-Mukden Railway. all, Mr. 
Jeme was connected with the Peking-Mukden Railway for years, 
during which time was always active construction work. 

During the Boxer trouble 1900, when all the northern railways 
had suspended work, Mr. Jeme joined the Pinghsiang-Liling Railway, 
Construction Engineer. This line was being built develop the 
‘coal mines Pinghsiang, Kiangsi Province, and bring the coal 


the railway, English loan was involved. However, soon 
the rising was crushed, the railway was returned China, and 


nection with the company. 


1901, after the Boxer movement was quelled, the Imperial Court, 


20th, 1901, Imperial Edict was issued expressing the desire the 
Court, and, according the Chinese custom, Imperial road must 
built. this case, the suggestion railway was adopted, and the 
Court appointed Mr. Kinder Chief Engineer survey and construct 
the line. The French Minister Peking once presented protest 
against Mr. Kinder’s appointment, and asked for the appointment 
French engineer, claiming that, the proposed line was branch 
out from the Peking-Hankow Railway, French loan line, French 
engineers should entrusted with the work.’ Both the French and the 


‘English interests used every means their power get the appoint- 


ment for engineer their own nationality, but they could not 
compromise, they were forced agree the appointment Chinese 
engineer. Mr. eme was the logical choice, and, accordingly, was 


controversy between the French and English had consumed 
much time, and only about four months remained before the date set 
the Imperial worship, The trains had ready February 


tions for worship. Four months survey, build, and run trains 
over miles virgin country! the middle winter, when 
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the rivers were all frozen, making transportation material trouble- 


-gome; material was scarce and difficult transport. Old rails were 


borrowed from the Peking-Mukden Railway, straightened, and used 
for sidings; the sleepers were spaced farther apart than for ordinary 
and the large structures were temporary nature. During 
those four months, Mr. Jeme worked about hours day, and, for 
many nights, could not sleep, because knew that failed 
have the trains running, undoubtedly would have forfeit his life. 
was his first trial, and was accomplished under great handicaps, but, 
fortunately, was able satisfy the Court, and the trains were oper- 
ated for the Imperial Worship. When the Imperial Court had returned 
safely Peking, was rewarded the rank Prefect, great honor 
those days. was also retained make the roadbed permanent 
one. From that.time, his name began known throughout official 
ranks, and became great favorite Yuan Shi Kai, then Viceroy 
Tientsin, who had had principal charge the arrangements for the 
Imperial Worship. Mr. Jeme never forgot the men who had helped 
him this work and who had made his success possible. 

Mr. Jeme’s next important work was connection with the taking 
over the Tao-Ching Railway the Chinese Government. This 
road had been built the Peking Syndicate, English corporation 
operating coal mines North China. The railway branch the 
Peking-Hankow Line and taps the great anthracite coal deposits 
Shansi Province. Mr. Jeme represented the Chinese Government 
the valuation this line, and, later, 1905, the Chinese Government 
paid the Peking Syndicate £614 600, the valuation set Mr. eme 
conjunction with the General Manager the Syndicate. 

Just about the time that the Hsiling Railway was completed 
permanent roadbed, Mr. Jeme was called Canton account the 
death his father. While Canton, was asked join commercial 
railway starting Swatow the coast. subsequently went 
Swatow, but only stayed there about two months, when left for 
Shanghai, accept position Consulting Engineer the Shanghai- 
Nankin Railway Administration, which position retained for nearly 
year. 

After the Allied Command had handed back the Peking-Mukden 
Railway China, the line did tremendous business and had plenty 
money its treasury, after deducting all operating expenses and 
meeting all loan obligations: Naturally, the Director wished make 
use this surplus for the construction more lines; consequently, 
recommended the building the Peking-Kalgan line. Friends 
Mr. Kinder the capital once started campaign for his appoint- 
logical choice, the money for the proposed line had come from the 
surplus fund English loan railway, and, besides, Mr. Kinder was 
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admitted capable engineer proven abilities. However, there 
was great disappointment among his many admirers when became 
known that the Russian Minister Peking had handed the Chinese 
Government protest against his possible appointment, pointing out 
that China had understanding with Russia that any railway built 
beyond the Great Wall toward Mongolia must financed Russian 
capital and built Russian talent. However, the Chinese themselves 
could furnish their own money and men, had objection. 
that time, Yuan Shi Kai had become powerful man the Cabinet, 
and took this challenge the Russian Minister. once 
sought audience with the Emperor whom urged the building 
the Peking-Kalgan line; knew just the man who could the work, 
and recommended that Mr. Jeme appointed Chief Engineer. 
Yuan had implicit faith Mr. Jeme’s ability carry out the project, 
and, later, was shown that had not misplaced his confidence. Thus, 
came about that Mr. Jeme received the appointment over his former 
chief for the second time. had not been his own seeking, for 
had great respect for Mr. Kinder. was the inevitable, brought about 
the peculiar conditions each case, for Mr. Jeme was not man 
intrigue for another man’s job. Besides appointing Mr. Jeme 
Chief Engineer, Yuan Shi Kai had the foresight make him Vice- 
Director concurrently, thereby giving him voice the Administra- 
tive Department. About two years later, was promoted the 
Director. the Chief Engineer, Mr. Jeme personally located the 
line and fixed the grades, and construction began immediately. 

was the construction the Peking-Kalgan Railway that Mr. 
Jeme gave proof his greatness engineer and administrator. 
inspired his men his own hard work, and told them that they 
must succeed, the eyes the world were watching them. 
impressed them that whether they failed succeeded, was not 
their own failure success, but must shared many generations 
come. There was great team work throughout the ranks, for the men 
realized the full significance their undertaking; and those builders, 
their Chief, and the Chinese general, the Peking-Kalgan Railway 
will stand forever monument their ability and efficiency, and 
shows what the Chinese are capable accomplishing when the right 
leader found among them. 

The Peking-Kalgan Railway cost about 7000000 taels complete. 
Mr. Jeme estimated the cost the line taels, the work 
completed four years. his original estimate, requisitioned 
for taels per year, but was given only 1300000 taels during 
the first two years. spite this reduction, completed the work 
within the scheduled time, and under his original estimate cost. 
The average cost per mile was 56000 taels, equal about $39 200 
gold, the rate exchange the time. Whatever the may 


° 


MEMOIR TIEN YOW JEME 687 


still have say, the fact remains that standard construction cost 
has been set Chinese for the Chinese Government railways. There 
were reasons for this low cost. First, all the Chinese engineers dealt 
directly with the contractors, therefore, interpreters who might cause 
leakages payments from the railway office the contractors were 
not necessary. Then, there was commission deducted 
every purchase, the case for all foreign loan railways when the 
foreign purchasing agent allowed the commission. 

After the completion the Peking-Kalgan Railway, 1909, Mr. 
Jeme was retained carry the work extension. retained his 
position this railway until the end 1911, when the Revolution 
upset all departments the Government service. the opening 
ceremonies Peking, Mr. Jeme received great ovation from the 
people. was one the proudest moments his life, equalled only 
two other occasions, when was praised Dr. Yung Wing the 
presence all his schoolmates for capturing the Sheffield Freshman 
prize mathematics, and his grand reception Canton, when went 
there become President the Canton Section the Canton-Hankow 
Railway. recognition his great work, Mr. Jeme was given the 
Honorary Doctorate Degree the Government. was also made 
Adviser the Ministry Education and Consulting Engineer 
the Ministry Communications. 1910, was appointed Chair- 
man the Board Civil Service Examiners, for the examination 
more than 700 men who had been educated foreign countries. 

Directly after the opening the Peking-Kalgan Railway -to traffic, 
the Viceroy Szechuen Province sent petition the Throne for 
the second time, asking for the release Mr. Jeme from Peking, 
order that might take the construction the Szechuen Section 
the Hankow-Szechuen line. everything was running smoothly 
the Peking-Kalgan Railway, Yuan allowed Mr. Jeme 
accept the offer, but still retained him the service the Peking- 
Kalgan line. Accordingly, Mr. Jeme went Ichang 1909 accept 
the position Chief Engineer the Szechuen Railway Company, 
privately owned company. The Szechuen line was start from 
Ichang, Hupeh Province, and was open the Province 
Szechuen, with ultimate connection with Hankow. Ichang treaty 
port the Yangtze River, about 1000 miles from Shanghai, and 
situated just the mouth the famous Yangtze Gorges. The Rail- 
way Company had previously engaged young Chinese its Locating 
Engineer. had already spent several years the Szechuen hills, 
and Mr. Jeme’s part his was start the construction the 
line. Mr. Jeme did not favor the located line which went inland, away 
from the Yangtze River, and was, therefore, much longer than river 
line. was the opinion that river route was better. However, 
several years had already been spent location work, the Company 
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would not allow any more time for further investigations. The share- 
holders were clamoring for results; they wanted see trains running. 
The natives throughout the Province were curious know what 
railway was like, they had heard much its wonderful performance 
and yet after spending much money and waiting for long, there 
was sign one. later years, whenever party engineers 
went into Szechuen the natives would invariably say, “coming 
again”? Mr. Jeme’s opinion concerning the river line was afterward 
confirmed surveys made during 1913 and 1914 American engineers 
under Richard Wood Randolph, Am. E., Chief Engineer 
the Szechuen Section the Canton-Hankow-Szechuen Railways. 
1911, the Szechuen Railway Company was taken over the Govern- 
ment and this action was one the chief causes the Chinese Revolu- 
tion. After the Revolution, the two trunk lines—Hankow Canton, 
and Hankow Szechuen—were amalgamated into one system 
financed the so-called Group Bankers Loan, British, 
French, German, and American capital, and the Szechuen line, now 
known the American Section, was given over the Americans 
their field activity. 

1910, while was Ichang, busy getting construction work 
started, Mr. Jeme was informed that had been elected President 
the Canton Section the Canton-Hankow line, privately owned 
railway, even this day. After construction Ichang was under way, 
Mr. Jeme left for Canton take his newly added duties. order 
save money for the Company, also acted its Chief Engineer. 
had been Consulting Engineer the Lock-Tung Railway since 
1909, that during 1910 and the greater part 1911, was holding 
six different positions concurrently four different railways. His 
time was spent between Peking, Ichang, and Canton. 

When the Revolution broke ont 1911, Mr. Jeme was devoting 
his energies the extension the railway Canton, and the Revolu- 
tion gave him the chance prove his faithfulness its custodian. 
There was great excitement and around Canton during the early 
period. the Revolution. who could afford went 
Hong Kong for protection under the British flag, but Mr. Jeme 
remained the job. His staff threatened desert him, and his many 
friends advised him not take any chances remaining Canton. 
called together the various chiefs each. department the rail- 
way, and told them that was going stick his post, but that 
any one among them was afraid stay, could go; however, before 
they left, everything must handed over him his representative 
perfect the end, nobody left, the trains were kept running 
throughout the Revolution, and the railway did not suffer any way. 
neighboring railway was looted after its Director and principal 
heads had deserted the place the first sign trouble. Everything 
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that could off was was rumored that the 
remaining staff, mostly the lower class, looted the railway them- 
selves. 

With the abdication the Manchus, the country was somewhat 
restored order, and the Canton-Hankow-Szechuen Railways System 
was organized. Yuan Shi Kai sent delegate Canton 
bring Jeme the capital for appointment Associate Director- 
General the System. was especially charged Yuan look 
after the technical part the railway administration Hankow. 
the beginning the Director-General’s post was reserved 
pension for some Revolutionary hero. was passed from hand 
hand during the first year, and, finally, politician got the job, but 
only retained for about six months when died. Yuan then ap- 
pointed Mr. Jeme Director-General, the date the appointment 
having been June, 1914, and from that time until his death, 
retained this position. While was Director-General, the British 


Section, the portion between Wuchang and Changsha was completed 


and opened traffic; the German Section, roadbed was completed 
for 164 km., but the tracks had been laid for only short distance when 
the war further work; the Section, construc- 
tion was attempted. 

Besides the honors already mentioned, Mr. Jeme was appointed 
represent China the Allied Technical Board Harbin. 1916, 
received the LL. degree from the British Colonial University 
Hong Kong. was Chairman the Technical Committee the 
Ministry Communications, Vice-Chairman the National Com- 
munications Conference, Honorable Member the Board Railway 
Laws and Regulations, Member the National Transportation Com- 
mittee, and was twice decorated the Chinese Republican Govern- 
ment. 1916, the thirty-fifth anniversary his Class, his Alma 
Mater offered him the honorary degree A., but was unable 
the United States receive it. 

During the construction the large the Yellow River, 
the Tientsin-Pukow Railway, the work was held the local 
gentry who demanded the addition more spans. The natjves drove 
off the German engineers and the German contractors and refused 
let them proceed with the work. The Director was despair, 
was unable cope with the situation. asked for help from the 
Government, and Mr. Jeme was sent investigate and commissioned 
what could settle the matter. not only explained 
everything satisfactorily the gentry, but also secured their consent 
quarry rubble from near-by hill, thereby cheapening the cost 
this mission which required tact and diplomacy, saved 
the Government many thousands dollars. 
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was the first introduce the use China during 
the construction the Peking-Kalgan Railway. every railway 
had charge, set high standard pay for the Chinese 
engineers. believed firmly that Chinese engineers should receive 
the same pay European engineers the same rank and for the 
same work. had warm place his heart for young engineers, 
especially for those who had been educated abroad. them was 
inspiration, and was always looked for guidance. was always 
accommodating any one who sought his help. 

The following story concrete example his silent fight for the 
good Chinese engineers. While was still Associate Director- 
General, the German Chief Engineer, Mr. Linow, sent official com- 
munication the Director-General for sanction send for number 
German engineers all ranks replace the Chinese engineers. 
Mr. Linow said his letter that “the Chinese engineers were good” 
Mr. Jeme was aroused once this letter and strongly advised the 
Director-General that under consideration must such application 
sanctioned. clearly saw that this was allowed, would create 
precedent for the wholesale importation foreign engineers and likely 
followed other foreign loan railways. time, Chinese engi- 
neers would disappear from the railway service. The Director-General 
not wishing get himself into trouble with the Germans, wired from 
Peking that the Associate Director-General would have the power 
decide the question. Accordingly, Mr. Linow was asked come 
the Director-General’s office for consultation. his arrival, was 
asked re-read his letter see was correct. Mr. Linow replied 
that the letter was quite correct. Then Mr. Jeme asked him what 
meant the statement, “Chinese engineers were good”. Mr. 
Linow replied that only meant those whom had who were not 
the standard. Whereupon, Mr. Jeme gave the letter back 
Mr. Linow and told him that the statement was too broad, must 
alter that letter. If, however, Mr. Linow thought the Chinese engi- 
neers whom had were not the standard, better ones would 
found until was satisfied. Mr. Jeme also told him that any 
Chinese were dismissed, the vacancy must filled 
according the loan agreements. also expressed the opinion that 
did not believe would just for any foreign loan railway 
import foreign engineers fill all the ranks; was all right for 
experienced foreign engineers take the principal positions, but the 
lower ranks ought reserved for the Chinese get the practice 
and training. the end, Mr. Linow saw the justice Mr. Jeme’s 
refusal, and acted accordingly. This was one many such cases, where 
Mr. Jeme took the burden his own shoulders for the good the 
Chinese general. 
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time goes on, Mr. Jeme’s record achievements will undoubtedly 
recognition. was always thinker and man 
few words. his long years toil, was never known have 
made error judgment, and although man strong convictions, 
was always open argument and ready receive suggestions and 
give them consideration. was never known fail keeping 
promise, and was always punctual his office, meetings, social 
functions. Between him and those who were with him through his 
early struggles, there existed deep and sincere affection. the 
older class Chinese engineers, was always their leader, one 
whom they always went for advice and help. was frank, open 
his dealings, honest the core, and above petty personal interests. 
was true gentleman all times, courteous all, and possessed 
high moral conceptions. 

was man the most simple tastes, modest the extreme, and 
never harbored resentments belittled those who opposed him; was 
never jealous the man above him. always considered himself 
engineer, and never mixed politics. When the Revolutionary 
party asked him join their ranks, refused politely saying that 
was only engineer, one who was make progress his creative 
and constructive endeavors. was one the founders the 
Chinese Institute Engineers, and obtained its recognition Presi- 
dent Yuan Hung. was his aim give the Society standing that 
would qualify its members accept any technical post under the 
Government. Through his efforts, several thousand dollars have been 
collected toward building fund for the Society, and Mr. Jeme secured 
temporary quarters Peking for it. Whenever was Peking, 
always stayed the Society headquarters preference the luxuri- 
ous hotels. 

was lover the American game baseball and, his return 
trip 1881, played the All-Chinese team organized the 
returning students. The All-Chinese team played exhibition game 
with Oakland semi-professional team and surprised the Americans 
their excellent playing. took keen interest the Yale ball 
team and followed its history through his alumni papers. was 
enthusiastic over tennis, and occasionally played set two with his 
children. lived clean life, and had never known sickness until 
about year ago, when was first attacked with dysentery from 
which attack never fully recovered. During the past year, his 
health began fail rapidly, but stayed his work, hoping all 
the time that would soon well again. was poor physical 
condition when President Hsii sent him Harbin represent China 
the Allied Technical Board. The long journey and the strain the 
work had their telling effect, for three days after his return Hankow 
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short leave, was advised enter the hospital for careful 
treatment. 

his arrival Hankow, had decided request Hsii 
release him from all duties, and had asked Secretary 
prepare his resignation, which had just time initial, when 
passed away the hospital. According the doctor who attended him, 
his death was due heart failure and overwork. 
his valedictory petition the President, Mr. Jeme urged the 
training more engineers, with every chance for practice, recom- 
mended the appointment competent expert succeed himself 
the Allied Technical Board, and, finally, the speedy completion 
the Canton-Hankow-Szechuen Railways, especially the Szechuen line, 
the great future which all engineers, travelers, writers, merchants, 
and missionaries have agreed. 

his death, President issued mandate which com- 
manded the National Historian Committee record Mr. Jeme’s deeds 
the history the Nation, donated the sum toward defray- 
ing the funeral expenses, and ordered the Civil Governor 
Province represent the Government the funeral services Hankow 
offering sacrifices. Mr. Jeme’s many friends Canton, Shanghai, 
Tientsin, Hankow, and Peking held memorial services pay him 
tribute. 

Mr. Jeme was elected member the Institution Civil Engi- 
neers Gréat Britain 1894. was also member the Royal 
Academy Arts and the Shanghai Engineering Society (Euro- 
peans), President the Chinese Institute Engineers, President 
the Hankow Foreign Educated Men’s Club, member the Chinese 
Railway Association, and while college, member the Alpha Phi 
Fraternity. 

was married 1887, Canton, widow, five sons, two 
daughters, one brother, and one sister survive him. His two eldest sons 
had only returned from the United States, February, 1919, one 
having been graduated from Yale Civil Engineering and the other 
from Tri-State College Mechanical Engineering. 

The following telegram and letters show what high esteem Mr. 
Jeme was held those who knew him and who had been associated 
with him: 

The following telegram condolence was received from the Hon. 
Paul Reinsch, the American Minister China: 

“We are greatly shocked information death Dr. eme 
whose efficient services Chinese railway development and whose 


eminent qualities character gave him distinguished position 
with all Americans. 


John Stevens, Am. Soc. E,, President of- the Inter-Allied 
Technical Board, wrote follows: 
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“Dr. Jeme was known somewhat reputation before had 
the pleasure his acquaintance, and glad believe, his friend- 
ship. During the short time was associated with him our work 
the Allied Technical Board, was deeply impressed his quick 
grasp any matter which had under consideration, his rapid, and 
mind, excellent judgment. 

man few words, was decisive, and all greatly 
respected his opinions, and one could readily see that, coupled with 
thorough technical knowledge railway problems, possessed what 
was even more valuable, strong common sense and thorough belief 
his convictions. 

“Above all, was gentleman, and the great pleasure have 
the memory his association, only equalled the sense loss 
not only personal all us, but very great one his country.” 


Carroll, Am. Soe. E., Chief Engineer the American 
Section the Canton-Hankow-Szechuen Railways, wrote: 


“During the past two years that have been associated with the 
late Dr. Jeme affairs the Szechuen-Hankow Railway, have 
always found him deeply and personally interested the ultimate 
success and completion not only this railway, but also broader 
sense the comprehensive railway development China. 

“Dr. Jeme was recognized the leading Civil Engineer China 
account his technical ability, which had many 
observe, man real accomplishment such the carrying through 
completion and success the Peking-Kalgan Railway, and man 
broad ideals, interested and enthusiastic the development 
China’s transportation system whole. 

“All who came contact with Dr. Jeme could not help but admire 
not only his ability administrator, conceptor, and engineer, 
but his interesting personality and gentlemanly instincts which inspired 
confidence. 

“At the time his death was looking forward the success 
his great ideal, the opening Szechuen railway through the 
noted and difficult Yantze Gorges. his death, China has suffered 
great loss and trust that further honors will conferred upon this 
noted man the nation.” 


The following letter was received from Raider, Assoc. Am. 
Soe. E., former District Engineer the American Section the 
Canton-Hankow-Szechuen Railways: 


“The writer had the happy experience having been associated 
professionally with Dr. Jeme Tien Yow, and expresses his deep feelings 
the loss friend and engineer who had become inestimable 
value his country the development her numerous railway 
systems. 

“Dr. Jeme was without doubt the ablest engineer that China has 
produced, and might well called the Father Engineering China, 
because not only been the first Chinese Engineer build 
and operate entirely with Chinese large and difficult railway under- 
taking, but because was always the first contribute to, encourage, 
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and maintain any society measure that would promote the science 
engineering China. 

“He was man great ability, possessing fine personal qualities, 
and commanding the good will and confidence all his associates. 
undertook with enthusiasm and characteristic attitude duty, every 
assignment made him his Government, even his last, which was 
indirectly responsible for his early death. 

trust the young engineers China will set him model, 
man who followed his profession because his country needed engi- 
neers, when with his ability might have amassed wealth com- 
mercial life.” 


Mr. Jeme was elected Member the American Society Civil 
Engineers November 30th, 1909. 


ROBERT EMMET McMATH, Am. E.* 


Died May 31st, 1918. 


Emmet McMath was born Varick, Seneca County, Y., 
April 28th, 1833. One the vivid recollections his childhood 
was going with his parents Little Falls, Y., see the first pas- 
senger train through that place its trip from Schenectady 
Utica. 

When entered Williams College from which was graduated 
1857, found that was handicapped the deficiency his 
preparatory course, particularly the languages, compared with 
men who had prepared Andover and other Eastern schools. While 
Williams, was fellow student the late President James 
Garfield, through whose influence became member what was 
known there the Anti-Secret Society. 

the October, 1858, Mr. McMath went West and 
settled St. Louis, Mo. entered directly the active practice 
his profession, his first work having been the design and recon- 
struction levee around Columbia Bottom the junction the 
Mississippi and Missouri Rivers. 

From 1859 1862, served Deputy County Surveyor St. 
Louis County, Missouri. 1862, entered the employ the Govern- 
ment Assistant Engineer with the United States Coast Survey, 
under the late Alexander Dallas Bache, Hon. Am. Soe. E., 
Superintendent. While awaiting orders, Mr. McMath made recon- 
naissance survey the environs Philadelphia, Pa., until the spring 
1864, when was ordered Washington, report Gen. 
Meigs, Quartermaster Corps, A., for duty. Under orders from 
Gen. Meigs, made topographical survey Arlington Heights. 


Memoir prepared the Secretary from information file the Head- 
quarters the Society. 
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This property was owned the Lee family, but had been confiscated 
the Government for use burial ground for soldiers dying 
near Washington, and now known the Arlington National 
Cemetery. 

Early February, 1865, Mr. with others the Coast 
Survey, was ordered Nicaragua, where the Central American Transit 
Company, under grant from the Nicaraguan Government, was about 
make survey for the Nicaragua Canal. this detail, was 
engaged survey Greytown Harbor and about 1000 miles the 
San Juan River which that time was bordered each side 
unpenetrable wilderness. Until their return New York, the mem- 
bers the party had not heard the surrender the Confederate 
Army the assassination President Lincoln, and during the voyage 
home had been continually apprehensive capture Confederate 

the fall 1865, received and accepted offer position 
Assistant Engineer with the Engineer Corps. His first work 


this capacity was the survey the River from Salle, 


the Mississippi River. 1867 and 1868, had charge 
survey the River, and, 1869, was engaged 
Engineer survey the Arkansas River until Sep- 
tember, when was placed local charge the improvement 
the Illinojs River, part canal and slack-water navigation from 
Chicago, the Mississippi River. was while was engaged 
building dams the River that Mr. applied the 
practice lumbermen using brush and stakes, with such ballast, 
might available, method afterward used great extent 
similar work the Mississippi and other rivers. 

Mr. remained the work the improvement the 
Illinois River, until July, 1872, when appropriations having been made 
Congress for the improvement the Mississippi River, was 
assigned, August, 1872, take charge the improvements the 
harbors St. Louis, Mo., and Alton, April, 1873, was 


appointed Principal Civil Assistant the improvement the Mis- 


sissippi River, between the Illinois and Ohio Rivers, and, October, 
1878, was put charge special physical investigations thereof. 
served with the Mississippi River Commission similar work from 
1880 1883, when was appointed Sewer Commissioner St. Louis, 
under Mayor Ewing, which position held until 1891, 

Mr. had never had any experience with sewer work prior 
his appointment Sewer Commissioner, but when the opportunity 
doing important and necessary work for the city thus presented itself, 
did not. hesitate accept it. During his incumbency the office, 
originated the drainage scheme for what known the Vande- 
venter District St. Louis, which had presented problems that had 
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been stumbling blocks long standing the Department. Under 
his. direction, complete topographical survey the city was made, 
which still referred planning sewer extension. also made 
special study the question the size sewers required serve 
large areas, and embodied the results these studies paper* 
which was presented before the Society. The formula given that 
paper for determining the expected discharge storm water from 
areas exceeding 100 acres, known engineers the “McMath formula”, 
was widely accepted and used engineers throughout the country. 
has been stated that, this formula, Mr. McMath “had idea that 
was contributing anything but method engineering science and 
really did not think that did.” 

From 1891 1898, Mr. McMath was engaged the private practice 
engineering Consulting Engineer, St. Louis. April, 1893, 
was nominated and elected the office President the Board 
Public Improvements St. Louis, and served that capacity until 


1901. this position was obliged familiarize himself with all 


kinds municipal problems. was prominent member the City 
Hall Commission, under the control which the present City Hall was 
built, and this building was constructed largely along the lines sug- 
gested Mr. McMath. 

After severing his connection with the City Government 1901, 
Mr. engaged again the private practice his profession 
Consulting Engineer, retaining his office St. Louis, until ‘he retired 
few years before his death, May 31st, 1918, his home Webster 
Groves, Mo. 

Mr. was married 1859 Miss Brodie, Detroit, 
Mich. 

was prominent member the Engineers Club St. Louis 
and had been identified with its activities almost from its organization. 
served its Vice-President 1885, and was elected its President 
1886. also served Librarian from 1891 1893, and was 
elected Honorary Member 1910. The following extracts are 
taken from memoir him, prepared Robert Moore and John 
Ockerson, Past-Presidents, Am. arid Holman, Am. 
Soe. for the Club: 


“While his career was marked unusual service, this was only 
natural for one his remarkable ability. His integrity was pro- 
nounced his professional capabilities and considered both man 
and engineer nowhere contemporary history can there 
found character more worthy emulation. Sincere, always most 
assiduous his effort reach the best solution for the problems that 
was set master, wide reader and ready writer, his thorough- 
ness gave his contributions the affairs that claimed his attention the 
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stamp authority and finality. one his associates has aptly said 
‘when Robert gave his opinion subject you knew that 
was the result careful, conscientious study, enhanced wide 
experience and determined splendidly trained mind.’ 

“During the period his association with the Mississippi River 
Commission, Mr. was regarded the best informed engi- 
neer river hydraulics the country. The elaborate reports which 
compiled from time time were considered standard and con- 
clusive many the problems pertaining the regulation the 
* * * * * * 

“Personally, though man few words, his friendship could 
always counted upon, and was generous the last degree, both 
the assistance rendered his colleagues and the aid extended 
the young men associated with him who were just growing the 
profession. 

“The life Robert McMath presents one those rare instances 
where personality has embraced intellect, sensibility and will the 
highest order, each happily balanced against the other and forming 
character charm and power. 

“Those whose privilege was have known him cherish the 
memory our association together. The State and society have been 
enriched his example uprightness and his constructive achieve- 
ments.” 


The following paragraph quoted from Mr. McMath’s autobi- 
ography, and fitting close account his life: 


“As the usual lot men, have had opportunities for usefulness, 
and has not fallen lot any great work, have 
lived time when great advances were being made matters 
affecting the welfare men all classes and kinds. The material 
advances and changes have affected all classes and conditions man- 
kind, and the most that any can claim that have not failed 
meet the responsibilities the hour and what was given 
our 


Mr. McMath was elected Member the American Society 
Civil Engineers March 3d, 1880. also served Director the 
Society 1889. 


HENRY KINDER OWENS, Am. E.* 


Diep May 1919. 


Henry Kinder Owens, the son William and Mary (Milham) 
Owens, was born Wilmington, Del., October 9th, 1858. Early 
his life, the family removed Missouri where the boy his 
basic professional education, obtaining degree 1880. 
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Following his graduation, Mr. Owens engaged railroad location 


and construction work Missouri, Arkansas, and New Mexico. 


went the State (then Territory) Washington 1886 and began 
interest himself irrigation projects, conjunction with railroad 
Eastern Washington and Oregon. 1887, located 
Seattle and was engaged Construction Engineer the Seattle, 
Lake Shore, and Eastern Railway, now part the Northern Pacific 
System. 

1888, Mr. Owens entered into partnership with the late John 
Scurry, under the firm name Scurry and from 1888 
1890, inclusive, this firm did the engineering work the City 
Seattle, including the replatting and regrading the business district 
following the disastrous fire June 6th, 1889. The firm also par- 
ticipated the original plans the present water supply and sew- 
erage systems Seattle, collaboration with the late Benezette 
Williams, Consulting Engineer, Chicago, The firm dissolved 
1892, and Mr. Owens planned and constructed water-works plants 
for some the smaller communities the State Washington. 

From 1893 1897, held special assignment with the Land 
Department the Northern Pacific Railway Company, Irrigation 
Engineer, which capacity made examinations, preliminary sur- 
veys, and reports, with estimates construction costs, for projects 
embracing large part the irrigable lands the land grant that 
‘company, Oregon, Washington, Idaho, and Montana. 1898, 
became Consulting Engineer for the Northern Pacific Irrigation and 
Land Company, the execution project watering 110000 acres 
Yakima Valley. This project has been successful operation for 
nearly years. 

Thereafter, was Chief Engineer the Hanford Irrigation and 
Power Company, well the Pasco Power and Water and 
works magnitude were built under his direction. 

From 1908 his death, Mr- Owens maintained office Seattle, 
Consulting Engineer, which period successfully carried out 
many undertakings hydraulic and railroad work, well 
mining, sewerage, irrigation, and power plants, including among 
others, notably, the 000-kw., hydro-electric plant the Punt- 
ledge River Plant, built 1911-13 for the Canadian Collieries, Lim- 
ited, one the McKenzie and Mann corporations British Columbia. 
also developed preliminary plans and estimates for numerous hydro- 
projects Western Washington, and was interested the 
development the steel and nitrate industries conjunction with 
hydro-electric power for this district. During part this period (1911- 
17), was associated with Bouillon, Am. Soc. E., also 
Consulting Engineer Seattle. 
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Mr. Owens possessed genial character which was source 
pleasure his associates. Always unassuming manner, never 
claimed the professional distinction which his ability and accom- 
plishments entitled him. 

was married May 5th, 1887, North Yakima, Wash., 
Miss Alice Cock, who, with two sons, Henry Victor 
Seattle, Wash., and Lieut. Theodore Owens, N., now the 
Naval Air Station, Hampton Roads, Va., survives him. also 
survived his.mother Mrs. Mary Owens, and sister, Mrs. Mary 


both Sedalia, Mo., and two brothers, Will and 


Fred Owens, Atlanta, Ga. 


Mr. Owens was elected Member the American Society Civil 
Engineers March 6th, 1889. 


HERMANN FREDERICK AUGUST SCHUSSLER, Am. Soc. E.* 


Diep 1919. 


Hermann Frederick August Schussler was born Rastede, Ger- 
many, August 2d, 1842. came California from Europe 1864, 
after having spent two years the study hydraulic and mechanical 
engineering the Zurich, Switzerland, and Karlsruhe, Germany, 
Polytechnic Schools. gained his first practical experience 
engineering work during vacations, having been employed railroad 
and bridge work Lucerne, Switzerland, and Mechanical Drafts- 
man Bremen, Germany. 

early October, 1864, Mr. Schussler entered the service the 
Spring Valley Water-Works (now the Spring Valley Water Company) 
which supplies water San Francisco, Cal. was advanced 
Chief Engineer 1866, and served that capacity for years, until 
1908, when was relieved from active charge; was retained the 
Company advisory capacity, and continued private practice 
Consulting Engineer. 

During his long connection with the Spring Valley Water Com- 
pany, Mr. Schussler more than Chief Engineer the Company’s 
system. fell him forecast the future water requirements 
San Francisco and take such measures from time time would 
put the Company position meet the constantly growing demand 
for water. near-by source after another was added the System 
and, the acquisition large areas land the water-sheds, 
tributary the storage reservoirs which the supply the city 
dependent, the quality the water was safeguarded. Ownership 


Am. Soc. E., Committee the San Association Members 


‘of ‘the American Society Civil Engineers. 
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the water-sheds has made simple matter police the areas 
which pollution would otherwise possible. 

During his years active charge Chief Engineer 
the Spring Valley Water Company, Mr. Schussler designed and con- 
structed all the works the Company, the aggregate cost which 
during that time reached about and which include such 
notable achievements the Crystal Springs Dam, gravity section 
concrete structure, and number lines riveted wrought-iron pipe, 
the service which for years, with only moderate deteriora- 
tion, most gratifying evidence the care with which the material 
for their construction was selected and with which their construction 
was supervised. 

early 1870, the capacity Consulting Engineer mining 
company, Mr. Schussler designed 30-in. pipe line, inverted siphon, 
more than miles length, across Feather River Canyon, the success 
which went far give engineers confidence the use riveted 
wrought-iron pipe. was Engineer for the Grange Mining Com- 
pany 1871-72, constructing for this company the mining canal from 
near Dom Pedro Bar, the Tuolumne River, near Grange; 
made surveys and triangulations for the control the alignment the 
Sutro Drainage Tunnel; constructed the earth dam for the Lagunitas 
Storage. Reservoir Marin County, California, well the 7-mile, 
12-in. pipe line for the water supply Virginia City, Nev., 1872-73. 
His activities extended the Hawaiian Islands where was Con- 
sulting Engineer for the Haiku Ditch Company, Island Maui, and 
constructed about twenty wrought-iron, riveted, asphaltum-coated pipe 
lines that island. designed the sewer system for Coronado 
Beach, and was consulted many other engineering problems. 

1904, Mr. Schussler was asked the late President Roosevelt 
his availability member the Isthmian Canal Commis- 
sion and, year later, 1905, was appointed, but did not serve, 
the Board Consulting Engineers which was named the President 
consider the question whether the Panama Canal should built 
sea-level canal should the lock type. 

The last notable structure which was carried completion under 
Mr. Schussler’s direction was the dam across the Klamath River, 
California, erected for the California-Oregon Power Company, and 
generally referred the “Copco” Dam. This concrete structure 
the gravity type, notable for the fact that closes narrow sub- 
surface gorge, 120 ft. deep, from which gravel deposit had 
removed. The dam, the main, was constructed the interlocking 
block system, quite dry concrete, ramming system 
positive results and much favored Mr. Schussler. 
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all the work his charge, was never satisfied with any 
that would just pass, that was “good enough”. insisted that 
must “first class”, and the results obtained speak for themselves. 

those who worked with him, and all with whom came 
contact, was kind and considerate, and was successful com- 
manding loyalty subordinates that could only the result re- 
spect and appreciation his honesty purpose and his affectionate 
and sympathetic nature. remained vigorous body and mind 
the day his death. 

Mr. Schussler was good citizen, thorough believer American 
ideals, and enjoyed association with his fellow men. was very fond 
European travel, having made some twenty trips abroad, where 
kept his affiliations with the prominent engineers England, 
France, and Italy. 

was married Miss Louise Menges, March 1869, 
and survived his widow and three children, Mrs. Martin Preuss, 
Alice Schussler and Dr. Hermann Schussler, Jr. 

Mr. Schussler was elected Member the American Society 
Civil Engineers February 4th, 


FRED CASWELL STANTON, Am. E.* 


Diep January 1919. 


Fred Stanton, son Fred and Rebecca Stanton, was born 
Vineyard Haven, Mass., June 7th, 1880. attended the Vineyard 
Schools, and was graduated from Marion Academy and, later, from 
Dartmouth College, taking both the and degrees. 

During one his vacations, while attending the Thayer School, Mr. 
Stanton was employed Cape May, J., the harbor protection 
work, under the Engineer Corps, United States Army. 

After his graduation, was employed the same Department 
the improvements the Brazos River, Texas, under Maj. Jadwin, 
.He was stationed Houston, Galveston, and various 
points along the Brazos River. was also employed the Rio 
Grande River, the Texas border, and built the ship channel between 
Houston and Galveston. 

When Gen. George Goethals, Am. Soc. E., was put 
charge the construction the Panama Canal, Mr. Stanton 
Civilian Engineer was engaged concrete construction and dredging 
the Canal Zone. Later, was advanced the position First 
Assistant Engineer the Atlantic Division the Panama Canal, 
under his former chief, Maj. Jadwin, and, later, under Gen. 
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Sibert, Am. Soc. designed and constructed the harbor 
works for the protection the new harbor Cristobal, including 
both the great breakwater Toro Point and the Eastern Breakwater. 

After some eight years service the Canal Zone, his health, and 
also that Mrs. Stanton, was affected the tropical climate, and 
this, with the desire engage business for himself, led him resign 
from the Canal service March, 1914. 

Mr. Stanton returned the United States and organized the 
Stanton-White Dredging Company, which company purchased num- 
ber dredges and engaged work reclamation projects the 
Mississippi Valley. This work continued until 1918, when labor 
troubles, occasioned the draft, considerably restricted the operations 
the firm. 

the entrance this country into the war, Mr. Stanton was 
very desirous enlisting one the active branches the Army, 
but the advice friends who knew his qualifications engineer 
and his familiarity with maritime affairs, was offered, and accepted, 
position with the United States Shipping Board, Emergency Fleet 
Corporation, District Plant Engineer the Southern District, with 
headquarters Jacksonville, Fla. was enthusiastically engaged 
this work, when stricken with influenza January, 1919, which devel- 
oped into pneumonia, and passed away the hospital, Jackson- 
ville, January 24th, 1919. 

Mr. Stanton was married Elizabeth Jersey Shore, Pa., 
October 25th, 1909, who survives him. Mrs. Stanton always accom- 
panied him all the positions held from the date their marriage. 

His organization the Emergency Fleet Corporation and his many 
friends are left mourn the loss real executive and true friend. 

Mr. Stanton was elected Associate Member the American 


Society Civil Engineers April 1908, and Member Decem- 
ber 31st, 1913. 


GUSTAVO ADOLFO DUBOIS, Assoc. Am. E.* 
Diep 30TH, 1918. 


Gustavo Adolfo Dubois was born at, Matanzas, Cuba, September 
25th, 1882. was graduate the Massachusetts Institute 
Technology, having received, June, 1908, his degree 
Civil Engineering. 

After his graduation, Mr. Dubois returned Cuba and entered 
the employ the Public Works Department the City Havana, 
Assistant Engineer the Department Civil Construction. 
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October, 1909, was appointed Resident Engineer charge water- 
works construction Cienfuegos, Cuba. such, had immediate 
supervision over the construction the reinforced 
concrete reservoir for the storage the city water supply, work rep- 
resenting outlay $240 000, and also directed the survey and design 
various other structures connection with the new water-works. 

From Cienfuegos, Mr. Dubois was called Havana Assistant 
Engineer charge sewer and drain construction under 
McComb, Am. Soc. E., then Chief Engineer the Department 
Sewers and Paving the City Havana, starting his new duties 
September, 1910. was closely associated with the work de- 
signing and constructing the sewerage system the entire city, the 
cost which amounted about remained with the 
Department for three years, until September, 1913, when, the work 
construction being nearly finished, accepted, the special request 
the late Dr. Enrique then Secretary Health the 
Republic Cuba, appointment Chief Engineer the Sanitary 
Department the Republic. 

Mr. Dubois’ early connections with sanitary projects and construc- 
tion, and his specialization Sanitary Engineering while college, 
well fitted him for his new responsibilities, and was credit his 
efficiency and-executive ability that, spite several political changes, 
was able win the confidence the successive Administrations 
under which was called serve. During his connection with the 
Sanitary Department Cuba, was influential helping main- 
tain the high degree sanitary standards which have placed the 
largest cities the Island, Havana specially, among the most healthful 
the world. 

February, 1918, Mr. Dubois resigned his position with the 
Sanitary- Department, accept the management one the leading 
industrial concerns Havana, the “Tropical” Brewery, pertaining 
the Nueva Fabrica Hielo, company owning and operating the 
two largest breweries the Island. had hardly started his new 
duties when, after short illness, died August 30th, 1918. 

Mr. Dubois was one the leaders the young generation Cuban 
engineers who, educated the leading American universities, have 
contributed much toward the development Cuba’s resources, 
making this little Island one the most prosperous the world. His 
early death, the time when success was beginning crown his 
untiring efforts, will regretted all who had had personal contact 
with him and could appreciate the sterling qualities his character. 

Mr. Dubois was married 1909, Miss Rita Lavastida, 
Matanzas, Cuba, who, with daughter and his mother, survives him. 

was Member the Cuban Society Engineers, and also held 
the degree Civil Engineer from the University Havana. 
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Mr. Dubois was elected Junior the American Society Civil 


Engineers September and Associate Member May 
6th, 1914. 


ROBERT DWIGGINS HENLEY, Assoc. Am. E.* 


Diep May 3p, 1918. 


Robert Dwiggins Monteith Henley was born near Richmond, 
February 15th, 1879. 

During his summer vacations 1898 and 1899, Mr. Henley was 
employed Rodman with the Cleveland, Cincinnati, Chicago, and St. 
Louis Railway Company. 

October, 1899, entered the employ the Louisville and Nash- 
ville Railroad Company, Draftsman the Mechanical Department. 
remained with this Company until November, 1904, serving 
Draftsman the Chief Engineer’s Office, Assistant to. the Resident 
Engineer, Resident Engineer, and Assistant Engineer Pensacola, 
the Pensacola and Atlantic, the Birmingham, Selma, and New Orleans, 
and the Southern Alabama Divisions, that Company. 

From December, 1904, May, 1905, Mr. Henley was student 


the Central University Kentucky, but returned the Louisville and 


Nashville Railroad Company Draftsman the Chief Engineer’s 
office. During September and October, 1905, was 
Draftsman the Bridge Engineer’s office the Cleveland, Cincinnati, 
Chicago, and St. Louis Railway Company. 

October, 1905, Mr. Henley entered the service the 
Rock Island, and Pacific Railway.Company, and, until April, 1906, 
was engaged Resident Engineer for the Morris Terminal Railway 
Company. From April June the same year, served Assistant 
Engineer charge the construction the Morris Terminal Rail- 
way and the Kaw River Bridge, Kansas City, Mo., and, from June, 
1906, February, 1907, employed Assistant Engineer 
charge the Rose Hill Coal Spur near Oskaloosa, Iowa. After the 
contractors had finished their work, Mr. Henley had charge the 
organization the force move about 80000 cu. yd. material, 
which about 30000 cu. yd. was classified. From March October, 
1907, served Transitman location and Estimator for pro- 
posed grade reduction work for the Railway Company. 

October, 1907, Mr. Henley left the the Chicago, Rock 
Island, and Pacific Railway Company Earlham 
Richmond, Ind., special student, where remained until May, 
1908. that time, was employed Building Superintendent for 
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the Murry Sun Amusement Company, charge the construction 
the Murry Theater Richmond, Ind. 

August, 1908, entered the employ the Atchison, Topeka, 
and Santa Railway Company Building Inspector, and also 
Designer reinforced concrete work, with headquarters Topeka, 
Kans. Mr. Henley retained this position until 1912, when went 
the Kansas City Southern Railway Company. While with this Com- 
pany was connected with the work the Chief Engineer’s office, 
Kansas City, Mo. 

1918, Mr. Henley accepted position Assistant Engineer 
with the Central Coal and Coke Company Kansas City, Mo., which 
position held the time his death which May 3d, 
1918. While with this Company, was engaged the design and 
supervision various improvements around its mines, yards, and 
saw-mills. 

was comparatively young man, and with his wonderfully 
brilliant mind and his wide experience the various branches 
engineering, doubt would have attained eminent position 
the Engineering Profession, had lived. 

Mr. Henley was elected Junior the American Society Civil 
Engineers September 3d, 1901, and Associate Member Jan- 
uary 1911. 


PAUL ROBERT KIRSTEIN, Assoc. Am. Soc. E.* 


Diep 1918. 


Paul Robert Kirstein was borh Cincinnati, Ohio, April 20th, 
1888. finished his preparatory course for college the Technical 
School the University Cincinnati 1905, and, 1909, was 
graduated from receiving the Bachelor Science 
Degree Civil Engineering. 

Mr. Kirstein’s first work was with the United States Coast and 
Geodetic Survey Topographical Draftsman, which position re- 
tained for three ‘months. 

1909, entered the Engineering Department the City 
Cincinnati, where remained until 1916. His first work was with 
the Highway Division and, later, with the Sewer Division. 1911, 
was transferred the Division Structures where was engaged 
the design various small works such concrete steps, culverts, 
bridges, 1912, was appointed Inspector con- 
crete work the Gilbert Avenue structure costing about 
During and 1914, Kirstein was employed 


Memoir prepared Frank Raschig, Am. Soc. 


706 MEMOIR ADELBERT PHILO MILLS 


Assistant Resident Engineer the Ludlow Avenue Viaduct, rein- 
forced concrete structure costing about $350 000, and 1915 and 1916, 
served Resident Engineer the Hopple Street Viaduct, 

reinforced concrete structure costing After finishing 
this work, was engaged the design various concrete structures, 
the principal one which was the McMillan Street Bridge, estimated 
about $150 000. 

When the work planning the proposed rapid transit system for the 
City Cincinnati was commenced 1917, Mr. Kirstein was appointed 
Designing Engineer for the Board Rapid Transit Commissioners. 
His work this connection was the design the various structural 
features such subway, reinforced concrete elevated structure, trestles, 
held this position the time his death. 

Mr. Kirstein was very capable and energetic young man, high 
character and pleasing personality. His untimely death closed 
promising career and was distinct loss the Engineering Department 
which served. 

was married, September 26th, 1914, Miss Freda Kohstall, 
St. Bernard, Ohio, who, with son, survives him. 

Mr. Kirstein was elected Associate Member the American 
Society Civil Engineers May 15th, 1917. 


ADELBERT PHILO MILLS, Assoc. Am. E.* 


Diep 20TH, 1918. 


Adelbert Philo Mills was born Tecumseh, Mich., November 
10th, 1883. His parents were Mr. and Mrs. Adelbert Wortman Mills. 
was educated the public schools Tecumseh, having been gradu- 
ated from the High School 1902. entered the University 
Michigan the same year, and was graduated 1906, with the degree 
Science Civil Engineering; received the advanced 
degree Master Science 1909. 

From May, 1906, until May, 1907, Mr. Mills was Assistant 
Instructor the University Michigan, and also Assistant 
office Wrentmore, Am. Soc. E., Ann Arbor, Mich., 
for whom designed, estimated, and inspected the construction 
several buildings Ann Arbor, and reinforced concrete factory build- 
ing Jackson, Mich. also had field charge the survey eighty 
city lots. 

From May, 1907, until October, 1908, Mr. Mills was Assistant 
Engineer the American Bottle Company, Newark, Ohio, and 
was employed the construction new glass plants Newark, and 
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Streator, These plants included reinforced concrete warehouse 
and power-house, large factory building, glass furnaces, gas pro- 
ducers, water, gas, and steam piping, electric wiring, conveying equip- 
ment, and, large part this work, was responsible 
charge. 

From October, 1908, until October, 1909, Mr. Mills was Assistant 
Instructor and took post-graduate course the University 
Michigan, and June, 1910, was Acting Assistant Professor 
Civil Engineering the College Civil Engineering Cornell 
University. June, 1910, was appointed Assistant Professor 
Materials Cornell, which position held May, 1918, the time 
received his commission Captain Engineers, Army. 

From May December, 1911, also had responsible charge 
the testing materials used the construction Potter’s Falls 
Dam for developing new water supply for Ithaca, 

Professor Mills left Ithaca May, 1918, and was ordered first 
Camp Lee, Va. Later was transferred Camp Oglethorpe, Ga., 
where remained training until the latter part September. 
sailed for France September 29th, and reached there about October 
14th, which time cabled his family, informing them his safe 
arrival. They heard nothing further until November 26th when 
message from the War Department announced his death from cerebro- 
spinal meningitis, hospital Brest, October 20th, 1918. 

Professor Mills survived his wife and two children, Elizabeth 
and Adelbert. Mrs. Mills spent the summer 1918 with her husband 
Camp Oglethorpe, and present with her parents 
Mich. 

the death Professor Mills, Cornell College Civil Engineering 
suffers teacher, stood for lofty ideals and 
thorough work. His own sense duty was high, and his scorn for 
inaction great, that was intolerant laziness and indifference, 
that his classes were animated intense spirit energy. 

His personal interest investigation, fortified his manual skill 
devising and constructing apparatus, well his connection 
with actual problems engineering practice, gave advanced students 
his Department field view and practical interest that proved 
great value educationally and reacted the greater reputation the 
College. 

the Faculty, was invariably champion high standards 
good work. Impatient excuses and intolerant carelessness, 
aimed the establishment greater reputation for the 
through the better training its graduates, and though this attitude 
sometimes savored harshness, and though students sometimes com- 
plained the rigor his requirements, kept always before himself 
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his ideal and refused compromise with inadequate preparation 
inferior ability. 

Professor Mills’ greatest achievement scholarship was the produc- 
tion thoroughly up-to-date book entitled “Materials 
struction,” published 1915. has been adopted extensively 
textbook engineering colleges, and standard reference work 
engineers practice. secured his reeognition authority this 
subject. 

Professor Mills was elected Junior the American Society 
Civil Engineers September 3d, 1907, and Associate 
September 3d, 


ALLEN EUGENE NICHOLS, Assoc. Am. Soc. E.* 


May 1919. 
Allen Eugene Nichols, the son Eugene and Ellen Nichols, 
was born Madison, Wis., September 30th, 1888. When was 
six years old, his parents moved Philadelphia, Pa., his father being 
engaged the engineering and contracting business. His education, 
however, was obtained mostly the West. 

1906, entered the Civil Engineering Department Purdue 
University, Lafayette, Ind., from which was graduated 1910. 
1913, received the degree Civil Engineer from the same institution. 

his graduation from college, Mr. Nichols entered the employ 
the Baltimore and Ohio Railroad Company, with which company 
remained until December, 1910, when resigned with 
Sackett, Am. Soc. E., Consulting Engineer for the State 
Assistant the design water-works and sewage disposal 
plants. From April, 1911, May, 1912, Mr. Nichols was employed 
the Chicago and Western Indiana Railroad Company Assistant 
Engineer track elevation and maintenance work. From May, 1912, 
February, 1914, was associated with Alvord and Burdick, Con- 
sulting Engineers, Assistant Engineer the design and construc- 
tion sewage disposal and water supply plants. 

From February, 1914, May, 1915, Mr. Nichols was student 
the University Pennsylvania, where made special study the 
water. From May, 1915, January, 1918, was 
employed Engineer charge the design, specifications and 
contracts for the Bureau Waste Disposal the City Chicago, 
During this time, Mr. Nichols made reports for the Department. 
Works the mechanical and chemical character garbage 
tankage produced the various cities the United States, and estab- 
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lished comparison with the standard requirements the fertilizer 
trade. also took charge the design and specifications for the 
water purification plant Oshkosh, Wis. 

When the United States entered the war, Mr. Nichols endeavored 
enlist the Army, but owing permanent injury, was not 
accepted the military authorities. however, entered the employ 
the Pont Engineering Company, Engineer Construction for 
70000 000-gal. water filtration plant for the Government powder fac- 
tory Old Hickory Works, Nashville, Tenn., which position 
retained until construction was completed. 

February 1919, Mr. Nichols, with his father and brother, 
entered into general engineering and contracting business. For many 
years previous had given special study the subject the disposal 
sewage and municipal waste and the utilization and reduction 

garbage. 

“Nick”, was called his immediate friends, was one those 
quiet, solid fellows, retiring the casual individual, but those 
whom gave his friendship, there was reserve. Those who had 
enjoyed that friendship miss the man was and appreciate the rich- 
ness the qualities had shared among them the relatively short 
life lived. 

Mr. Nichols died his home May 8th, 1919, after 
few months before his death, having left him with less than normal 
vitality fight the disease. 

Mr. Nichols was Associate the American Society 
Mechanical Engineers, Member the Franklin Institute, and 
Member the American Water-Works Association and the Sons 
the American Revolution. 

Mr. Nichols was elected Associate Member the American 
Society Civil Engineers October 10th, 1916. 


DEAN CHASE, Jun. Am. Soc. E.* 


Diep May 


Dean Chase, the son Clinton Alden Chase and Sallie Harmon 
Chase, was born St. Louis, Mo., May 5th, 1890. After having 
been: graduated from the McKinley High School, St. Louis, 
1909, spent one year the Engineering Department the Mis- 
souri Pacific Railway. 1910, entered the University 
from which was graduated 1914, Municipal and Sanitary 
Engineer, with the degree 
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After his graduation, Mr. Chase entered the employ the Water 
Department the City St. Louis, and during parts 1914 and 
1915, was engaged the Chain Rocks the construction the 
new filtration plant.. 

the completion this work the spring 1915, con- 
cluded enter the commercial field, and secured position with the 
Certainteed Products Corporation Traveling Salesman, with head- 
quarters New Orleans, La. Mr. Chase was signally successful 
his new endeavor and continued this work until shortly after the 
declaration war with Germany, when entered the First Officers’ 
Training Camp, Fort Logan Roots, near Little Rock, Ark. 
had been there several weeks, was rejected for trivial physical 
defects. Although greatly disappointed, was undaunted his 
zeal his country’s aid, and August, 1917, enlisted again 
New Orleans, and soon thereafter entered the Second Officers’ 
Training ‘Camp, Fort Winfield Scott, Cal. 

November 27th, 1917, Mr. Chase was commissioned First 
Lieutenant the Coast Artillery was assigned the 
62d Regiment, with which was identified until was honorably 
discharged from the service Camp Custer, Mich., March 8th, 
1919. saw service with his regiment France from July 
1918, February 6th, but did not get the front, although 
the regiment was about ordered there when the Armistice was 
signed. account his appointment Regimental Orienteur, 
Lieut. Chase became Staff Officer and was twice recommended for 
promotion, but, here, again, the signing the Armistice prevented 
fulfillment. May 26th, 1919, the evening which met his 
death, was commissioned First Lieutenant, Coast Artillery Sec- 
tion, Officers’ Reserve Corps the Army. 

From about March 20th, 1919, the time his death May 
26th, 1919, Lieut. Chase was the employ the Certainteed Prod- 
ucts Corporation traveling representative, with headquarters 
Syracuse, the evening the fateful day, while motoring 
near Utica, Y., with two prospective customers, they met with 
accident, the machine being overturned, and Lieut. Chase was killed 
instantly. was buried from the family residence St. Louis, 
Mo., May 30th, 1919, with military honors. 

Lieut. Chase possessed analytical mind and the power con- 
centration high degree, and this was reflected his student and 
professional had most promising career before him, and 
his untimely taking away will mourned large circle friends. 
had led honest, upright, and morally clean life, and was loved 
and respected all who knew him. 

Lieut. Chase was Member the Engineers’ St. Louis, 
and was elected Junior the American Society Civil Engineers, 
June 3d, 1915. 
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ERNEST CHARLES DEDICKE, Jun. Am. Soc. E.* 


1918. 


Ernest Charles Dedicke was born February 19th, 1889, the 
village Dolgeville, Herkimer County, His early childhood 
days were spent the place his birth, and was here that re- 
ceived most his grammer school the age twelve, 
moved with his family Hamburg, Germany, where remained 
until 1905, and where completed his high school education. 


his return the United States, the young lad, led the same’ 


adventurous spirit that brought him back his native shores, and 
prompted rare love country which had become the more pro- 
nounced during his stay foreign soil, joined the United States Army. 
was assigned the 11th Cavalry, and, with that regiment, 
took part the campaign Cuban Pacifieation, 1906-08. was 
honorably discharged 1908, having reached the grade Sergeant, 
which, the old army, was rare achievement for one his years. 

Mr. Dedicke returned the States and took the study expert 
accountancy Valparaiso University. While employed Assistant 
the Remington Works, Y., his health failed, and was 
compelled turn the life the great outdoors. His choice fell 
the Engineering Profession. While gathering practical knowledge, 
acted Foreman the construction large dam Dallas, Tex., 
also another Hinkley, Y., and was connected with several 
highway improvement contracts various parts New York State. 
Besides thus gaining practical experience, was diligently studying 
with the American School Correspondence. Mr. Dedicke 
was appointed Junior Engineer under the Civil Service System the 
City New York, and was employed the construction the New 
York City Subways. 1914, was transferred the Utica Office 
the New York State Highway Department, where remained until 
once more joined the colors. This was the time the Mexican 
trouble. 

enlisted Troop the 1st New York Cavalry, Utica, 
Y., with which saw service the Mexican border until the 
early spring 1917. then received commission Second Lieu- 
tenant Engineers, and was ordered Madison Barracks, Y., for 


training. Three months later, was assigned the 6th Engi-. 


neers, Washington Barracks, C., and with that regiment left for 
France November, 1917. This outfit did splendid work inde- 
pendent unit with the British Army. Company which Lieut. 
Dedicke was First Lieutenant, was decorated for bravery the British 
Government, for heroic work with the now famous emergency army 
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Gen. which army held back the German advance March, 1918,. 
until reinforcements arrived. April, the 6th Engineers were assigned 
the Third Division, and with the Second Division won immortal 
fame Chateau Thierry, June and July, 1918. July, Lieut. 
Dedicke was assigned Engineer Officer with the 4th Infantry, 
and such had charge all trench work and barbed wire 
entanglements. 

was while directing the construction these works, km. east 
the now famous French town Chateau Thierry, and during the 
early morning German barrage July 15th, 1918, that Lieut. Dedicke 


mortally wounded shrapnel, dying that afternoon, 


Field Hospital No. 27. 


was beloved his men and respected superiors, and was 
finely trained engineering officer. sleeping the eternal sleep 
among his fellow heroes Cemetery No. 284, near the spot where the 
ambitions the Hun were stayed. 

Lieut. Dedicke was elected Junior the American Society 
Civil Engineers November 28th, 1916. 
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its publications. 
EXPERIMENTS THE FLOW WATER 
THROUGH CONTRACTIONS 
OPEN 


SYNOPSIS. 


the studies for the design the flood prevention works the 
Miami Conservancy District, the laws governing the flow water 
through contraction open channel assumed unusual importance. 
The available literature the subject was uncertain and contradictory. 
determinate the true laws governing the phenomena, the writer 
carried on, during the summers 1915 and 1916, series small-scale 
experiments. Although conditions growing out the war prevented 
their completion, some interesting results were obtained, and 
believed that they throw considerable light this little understood 
subject. The experiments consisted measurements flow through: 


(a) contraction with rounded edges, ft. wide. 
sharp edge contraction, ft. wide. 

(c) sharp edge contraction, ft. wide. 

(d) short flume with rounded entrance. 

(e) short flume with sharp corner entrance. 
(f) expanding Venturi flume. 


the following paper description the apparatus and the 
making the experiments given, together with the results. 


*Owing the printers’ strike, Proceedings were not issued for October and 
November. This number, therefore, covers the three months 1919. 


This paper will not presented for discussion any. meeting the Society, 
but written communications the subject are invited for publication 
Proceedings, and with the paper 
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Appendixes are attached containing: 

brief description the application the theory flow 
through contracted openings the design the flood preven- 
tion works the Miami Conservancy District. 

description the unstable state the stream below 
sharp edge contraction. 


Briefly stated, the most important conclusions drawn from these 
experiments are follows: 

The manner which the flow water through contraction takes 
place, entirely dependent the conditions existing that particular 
case. The two most common formulas are those d’Aubuisson and 


Weisbach. Under certain conditions, one these formulas may 


applicable and, under another set conditions, the other; while under 
still other conditions, neither should used. The paper points out 
the various conditions flow, the underlying causes, and the conditions 
under which they take place. The flow through contraction 
intimately connected with the phenomenon “maximum the 
theory which well known, but herein demonstrated experi- 
mentally, and its limitations are shown. 

explain the conditions flow the éxpanding flume, the theory 
back-water curves was developed for frictionless channel with 
level bottom and variable width. 

Certain forms contractions were found possess considerable 
merit instruments for the measurement flowing water. 


OPEN CHANNEL. 


The theory the flow water through contraction open 
channel has been unsettled problem hydraulics for many years. 
the time this investigation was undertaken, although available 
literature showed many discussions the subject,* record experi- 


“Treatise d’Aubuisson. Bennett’s translation (New York, 
1857), 189. 

Weisbach. 

the Determination the Flood Discharge Rivers and the Backwater 
Caused Hutton, Am. Soc. E., Transactions, Am. 
Soc. E., Vol. (1882), 211. 

Hydraulics”, Merriman. Eighth Edition, 327; Tenth Edition, 

“Hydraulics Rivers, Weirs, and Sluices’’, Molitor, 32, 

“Flow Water”, Louis Schmeer, 180. 

“Hydraulic Church, 227. 

Report the Mayor and City Council Flood for the City 
Columbus, Alvord and Burdick, September, 1913, 80. 

“The Plan the Miami Conservancy pp. 67-71. 
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ments could found, which was sufficiently complete establish any 
the theories proposed. Since this study was undertaken, valuable 
history and discussion the various theories has been presented 
the Society,* and, therefore, only brief the theory will 


given this paper. 
Although number hy- 
draulicians have proposed for- 
mulas represent the relation 
the various factors entering 
into this problem, they are all 
based one the other 
two theories. For convenience, 
these theories will given the 
names the men who prob- 
ably first proposed them, that 
is, the d’Aubuisson and the 
Weisbach theories. 
Symbols.—Fig. represents 


the flow water through contraction, where: 


=the mean velocity the water above the contraction. 

=the mean depth the water above the contraction, including 
the velocity the approach head. (The combining into 
one symbol the observed depth above the contraction 

_and the velocity approach head, results much simpler 
formulas, the meanings which are more readily under- 


stood.) 


=the mean width the water above the contraction. 
=the mean velocity the water the most.contracted sec- 


tion the channel. 


=the mean depth the water the most contracted sec- 


tion the channel. 


mean width the stream the most contracted sec- 


tion the channel. 


=the drop the water surface the most contracted sec- 
tion, including the velocity approach head. 
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“Obstruction Bridge Piers the Flow Water’’, Floyd Nagler, 
Assoc. Am. Soc. E., Transactions, Am. Soc, Vol. LXXXII, 334 (1918). 
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acceleration due gravity. 


2 
=the head the velocity approach, the water above 


the contraction. This usually included D,. 

=the mean depth the water the channel below the con- 
traction. 

=the total drop the water passing through the contrac- 
the observed drop plus the head due the velocity 
approach. 

coefficient take account losses due friction, impact, 
The subscripts, and designate the d’Aubuisson 
and the Weisbach coefficients, respectively. 

Formulas.—According the theory, the velocity 

the contracted section, equal that produced drop, H,, 

The d’Aubuisson formula 

really only application the 

Bernouilli theorem. The 

charge according this formula 

represented graphically, for 


unit width channel, the cross- 
hatched portion Fig. (A). (A) 
Weisbach considered the flow 
being made two parts: (a) 
part equal that which would 


flow over weir with crest length 


g 


and part equal that which 
would flow through orifice 
width, and height, D,, under head H,, 


These two portions are represented graphically, for unit width, 


q 
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the two cross-hatched portions Fig. (B). the formula, the two 
parts are combined with single coefficient, giving: 


will noted that Part (b) the discharge, according the Weis- 
bach theory, exactly equal the total discharge according the 
theory. The Weisbach theory, therefore, always gives 
theoretical discharge greater the amount the first part, 
determining the value the coefficient ex- 
perimentally, where W,, D,, and H,, are measured, the coefficient, 
the Weisbach formula, for given experiment, will always 
lower than the coefficient, the theory. 

usually impractical determine the depth, the water 
the most contracted section, account the difficulty measuring 
the height the water surface this point. common practice 
measure the water surface elevation below the contraction, and assume 
that the surface the most contracted section the same elevation. 
For instance, computing the height back-water bridge open- 
ing, the usual practice assume that the water surface elevation 
the most contracted section the same that the river channel 
immediately below the bridge. most cases bridge openings, this 
very nearly the true condition. some cases, however, the assump- 
tion far from the truth, and has very important effect the 
nature the ‘coefficient which used obtain the true values 
discharge. the computations the three experimental contrac- 
tions, this assumption was made, and its effect will discussed 
connection with the results these experiments. 


EXPERIMENTAL PLANT. 


The experiments made the writer study the flow water 
through contracted openings, were carried rectangular channel, 
approximately 6.8 ft. wide and ft. deep. The sides were formed 
sheeting which had been used connection with the laying water 
main, and the bottom was gravel and silt. The channel paralleled the 
Mad River and received its water supply from The head necessary 
for the experiments was created fall ft. between the upper 
end the channel and the point which the water discharged back 
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into the river. this drop, about ft. was available for experimental 
purposes. 

The quantity water used the experiments was controlled 
by-pass the side the channel, about ft. from its upper end. 
This consisted rectangular opening through which the excess flow 
was discharged back into the river, the quantity being regulated 
small stop-logs. Forty feet below the regulator was the weir for meas- 
uring the discharge through the experimental contractions, which 
were built the channel ft. farther down stream. 

Measuring Weir and Float measuring weir was 
the Cippoletti type, with crest length ft. The dimensions its 
setting were made nearly possible like those the weir which 
experiments* were made Messrs. Steward and Longwell, 
Jun. Am. Soc. E., order that the coefficients derived them 
might used computing the discharge. The weir bulkhead was 
wood, while the crest was formed heavy galvanized iron, cut 
straight, smooth edge. The weir was place several months, and the 
swelling the wood and consequent change crest elevation was com- 
plete, before any discharge measurements were made. the setting 
used Messrs. Steward and Longwell, the crest the weir was ft. 
above the bottom the channel approach, and the head was meas- 
ured point ft. stream from the bulkhead. 

Float gauges unusual design were used measure the head. 
(Plate XII.) They were set wooden pit, outside the 
channel and connected through the sheeting piece 
pipe, in. long, ending flush with the side the channel, order 
that cross-currents might created near the end the pipe the 
irregularities the sheeting, piece galvanized iron was placed 
over the side the channel this point, with hole drilled through 
where covered the end the pipe. Inside, and resting the 
bottom of, the pit was cylindrical tube galvanized iron, in. 
diameter, open the top. the sides this cylinder, in. above 
the bottom, were four holes, in. diameter, spaced equally around 
the This tube served guide for the float, which 
was cylindrical shape, in. diameter and in. high, with 
conical bottom, prevent air being entrapped beneath thus alter- 
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ing its buoyancy. the sides the float were three fins, in. wide, 
extending out radially prevent from rubbing the side the 
tube. Connected the float small brass rod, was pointer which 
moved over steel tape graduated hundredths foot, the tape 
the double purpose scale for-reading the position the 
float and guide for the pointer. The gauges were fitted with 
wooden box-like cover which was bolted and locked them when not 
use prevent their being tampered with. When the experiments 
were undertaken, was proposed place the cylinder and float 
directly the channel. This was found impracticable, 
account cross-currents, and they were enclosed, therefore, boxes 
and placed outside the channel, connected with pipes described. 

Float gauges somewhat similar pattern, which the float 
moves cylinder which connected the bottom directly to. the 
side the channel, have been used for several years the Hydraulic 
Laboratory Cornell University, and have been found very 
satisfactory devices for measuring head, particularly there con- 
siderable wave action. The float gauge has several advantages over 
the hook gauge for reading water levels. Readings may taken 
more rapidly with it; and instantaneous readings, maximum and mini- 
mum, and the character surges can readily observed. The writer 
believes that the accuracy obtainable under ordinary conditions 
equal, and, disturbed water, exceeds that which possible 
obtain with hook 

section the sharp edge contraction shown 
Plate and Fig. shows the flow water through it. The con- 
traction consisted two vertical walls, ending with sharp vertical 
edges formed galvanized iron, extending out right angles from 
the sides rectangular channel. The bottom the channel this 
point was formed planed boards, with cut-off walls below pre- 
vent seepage under the contraction. The height the water surface 
above the contraction was measured one float gauge, ft. above 
the most contracted section, and the down-stream two gauges, one 


side the flume, ft. below this point. The height the water 


surface below the contraction was controlled series small stop- 
logs, ft. below the down-stream gauges. was first planned place 
this regulator considerable distance below the contraction, but 
when placed unstable condition the jet resulted, which neces- 
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sitated placing the stop-logs near the contraction. This condition 
the jet described full Appendix II. The curved contraction 
was formed placing attachments galvanized iron, curved 
‘radius 0.5 ft. above the sharp shown Plate 
and Fig. 

short flume with sharp corner entrance was 
formed placing two galvanized iron sheets, ft. long, below the 
sharp edge contraction, shown Plate XII. These sheets were 
fastened securely the bottom the channel and braced the top 
hold them position. The short flume with rounded entrance was 
formed placing these pieces below the contraction with rounded 
entrance. 

Expanding XVIII shows the cross-section the 
‘expanding Venturi flume. This flume had sheet-iron sides, tacked 
wooden form which was cut accurately the desired shape. The 
entrance was formed curves 0.5 ft. radius. Below these, the sides 
were parallel, 1.0 ft. apart, for 2.0 ft., which point they began 
diverge along the parabolic curve, 0.0178 reaching distance 
3.0 ft. apart the lower end the flume, the total length being 
10.0 ft. The flume was set the channel and connected the upper 
end with the same bulkhead that was used for the sharp edge contrac- 
tion. The bottom the flume was not exactly level, the down-stream 
‘end being slightly higher than the up-stream end. Practically all the 
slope was the expanding section the flume and probably had little, 
any, effect the results. 

Point the determination the elevation the water 
surface the short and expanding flumes, point gauge was used. 
The rod was graduated hundredths foot and moved vertically 
past vernier, from which the thousandths foot could read. 
The rod and vernier were conveyed carriage which moved across 
the channel beam, the ends which were bearing plates 
clamped the framing the sides the flume. The position occu- 
‘pied the bearing plates each measuring section was marked 
the framing the flume, order that beam could placed 
exactly the same position for each reading that section. 


EXPERIMENTAL 


and Float methods determining the gauge 
zero the weir were used. the first these, readings were taken 
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with engineer’s level and rod several points the crest the 
weir, and the point stationary hook which was fastened the 
side the channel near the float gauge. This hook had sharp point 
like ordinary hook gauge, but was constructed much heavier 
material, order carry the weight the level rod without deflec- 
tion. end the channel was closed, and water was admit- 
ted very slowly until the surface rose slightly above the point the 
hook. the instant the surface reached the point the hook, 
reading the float gauge was taken. Water was then discharged 
slowly until the surface again fell below the point, another reading 
the float gauge being taken the instant the water surface reached 
the point the stationary hook. The mean several such observa- 
tions, which never varied more than few thousandths foot, was 
taken the reading the float gauge corresponding the elevation 
the point the hook. Knowing the difference elevation between 
the crest the weir and the point the hook, determined level- 
rod readings, the reading the float gauge corresponding the 
elevation the weir crest could readily determined. 

the second method, the point gauge, water was ponded the 
experimental channel sufficient depth cover the weir 
The difference elevation between the crest the weir and the water 
surface the channel was measured with the point gauge several 
points along the weir crest, readings the float gauge being noted 
the same time. From these, the float-gauge readings corresponding 
the elevation the weir crest were determined. methods 
were also used determining the gauge reading equivalent the 
bottom the contractions. 

the experiments the contractions with sharp 
edges, and the contraction with the rounded entrance, the pro- 
cedure was the same. run consisted five observations head 
the measuring weir, five the gauge above the contraction, and 
ten each the gauges below the contraction. The readings the 
weir and up-stream gauge varied little during run, but result 
the turbulent water below the contraction, considerable fluctuation 
occurred the down-stream gauge readings, and, therefore, more 
observations were required arrive accurate mean. The time 
required for run was about min. 
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Short and Expanding Flumes.—The width the short and expand- 
ing flumes was measured several elevations each observation sec- 
tion, large inside calipérs. From these measurements table was 

prepared, showing area the cross-section the flume each 

observation section for the various depths. refer the observations 

the water surface with the point gauge, the readings the float 

gauges, and the elevation the bottom the flume each station, 

datum, the procedure was follows: Water was ponded 

the flume, the beam the point gauge was clamped the proper 

position, and readings were taken the water surface and bottom 

the flume, each measuring station, the same points the cross- 

section, which were used later the flow observations. Simultaneous 

observations the water surface elevation, recorded float 

gauges, were also made. The difference, any measuring station, 

between the mean the readings the water surface and the mean 

those the bottom, gave the mean depth water that section. 

Knowing the float-gauge readings, observed for this water surface 
elevation, the gauge reading corresponding the bottom the flume 
was readily computed. like manner, the reading the float gauge 
equivalent the mean height the point-gauge beam was determined 
for each measuring station. 

run consisted observations discharge, depth above and below 
the contraction, and water surface elevation the various observing 
stations. Readings the weir gauge and the gauges above and 
the flumes, for determining the values the discharge, and the 
depths, and were made after the measurement the elevation 
the water surface each station. These stations were spaced along 
the flume such distances apart that the profile the mean water 
surface could determined accurately. This was approximately 0.25 
ft. the narrow section the flumes, but farther apart the wider 
portions. each measuring section the narrower portions, readings 
the water surface elevation were taken each side and every 
0.2-ft. point between, although, some they were taken every 
0.1 ft. the lower ft. the expanding flume, readings were usually 
taken 0.3 ft. apart. 

CoMPUTATIONS. 
the computations for these experiments, all distances were taken 
the nearest thousandth foot, discharge the nearest thousandth 
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foot per second, and the coefficients were computed three 
decimal places. The multiplications were performed with Thatcher 
slide-rule five-place logarithmic table. 

discharge over the weir was computed the formula: 


The values were taken from curve showing the relation 
the head the value the coefficient, obtained the experi- 
ments Messrs. Steward and Longwell previously to, 
2-ft. Cippoletti weir. The length the crest, was obtained 
accurate measurements, and was determined subtracting the 
gauge reading corresponding the weir crest elevation from the read- 
ing the water surface above the weir, corrected for velocity 
approach. all experiments except those the expanding flume, 
the mean the weir gauge readings was used computing the dis- 
charge. For the expanding flume experiments, the discharge corre- 


sponding each gauge ‘reading was computed. The values the 
2 
velocity the approach head, were read from curve computed 


show its magnitude for the various values 


Contractions.—For the contractions, the equation for the compu- 
tation the coefficients the d’Aubuisson formula was: 


Q 


Cia 


The quantity, D,, the total depth above the contraction, was determined 
from the mean the up-stream gauge readings, subtracting from 
this mean the reading the gauge corresponding the elevation 


the bottom the contraction. this was added the velocity 
2 


charge the area the approach channel the depth, D,. The 
value the width the contraction, W,, was determined measure- 
ment with scale caliper. The depth the most contracted sec- 
tion, D,, was not measured, but, has been previously noted, the 
values the depth below the contraction, which were determined 
from readings the down-stream gauges, were used in’ place 
D,, computing the coefficients various formulas. 


approach, being dividing the measured dis- 


t 
a 
— 
| 


FLOW WATER THROUGH CONTRACTIONS 
The computation the coefficient the Weisbach formula: 


was made manner similar that for the d’Aubuisson formula. 
the bottom was level, D,, the measured values 
and being used the computations, place and D,, 
respectively. 

Short Flumes.—The computations the results the experiments 
the short flumes were made manner similar those for the 
contractions. The same formulas were used, but the coefficients were 
worked out for each measuring station along the length the flume, 
the value being the mean depth, and that the mean width, 
measured for that station. The discharge throughout the run was 
practically constant, and the mean discharge, therefore, was used for 
the bottom was level, D,. computing the 
coefficients for the points below the end the short flume, the width, 
W,, was assumed the same that the flume its lower end. 
will noticed that this the same, effect, the assumption 
usually made computing the discharge bridge openings, and, under 
certain conditions, may lead erroneous results, shown page 752. 

Expanding the experiments the expanding flume, the 
coefficients were worked out for each observation section. During 
run, slight change discharge took place and, therefore, the dis- 
charge the time the measurement was made any station was used 
the computations for that station. The formulas used for the con- 
tractions had modified somewhat for the expanding flume, the 
bottom was not exactly level and was not equal H,. The 
true drop was determined subtracting the elevation the water 
surface the flume, determined the point gauge, from the 
elevation the water surface above the contraction, determined 
the float gauge, the latter elevation being corrected for the velocity 
approach. The measured depth and width each station were used 
for and W,, respectively. 


RESULTS EXPERIMENTS CONTRACTIONS. 


these experiments are given numerical form 
Tables They are also shown graphically many 
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Drop. Width. Discharge. 
Weisbach, 

1.094 0.115 1.002 2.525 0.846 0.791 
2 1.042 0.180 1.002 2.659 0.880 0.813 
8 0.958 0.172 1.002 2.780 0.875 0.781 
0.889 0.199 1.002 2.796 0.877 
0.205 1.002 2.682 0.879 0.756 
6 1.010 0.127 1.002 2.556 0.883 0.815 
0.998 0.255 1.002 3.661 0.903 
1.182 0.212 1.002 0.884 0.786 
1.094 0.220 1.002 3.695 0.895 0.789 
10 0.940 0.287 1.002 8.687 0.910 0.757 
0.876 0.318 1.002 8.662 0.922 
12 0.799 0.458 1.002 4,238 0.980 0.711 
18 0.668 0.588 1,001 4.198 1.065 0.698 
14 0.788 0.484 1.002 4.148 1.012 0.702 
0.758 0.570 1.002 1,074 0.715 
16 0.811 0.580 1.002 4.894 1.081 0.718 
17 0.889 0.458 1.002 4.752 0.982 9.781 
18 0.952 0.398 1,002 4.547 0.948 0.748 
19 1.050 0.331 1.002 4.464 0.919 0.759 
20 1.118 0.300 1.002 4,464 0 907 0.769 
21 0.666 0.496 1.001 8.911 1.088 0.694 
22 0.713 0.460 1.002 3.858 0.992 0.694 
23 0.786 0.397 1.002 8.7738 0.948 0.709 
24 0.581 0,188 1.001 1.855 - 0.917 0.754 
0.739 0.120 1.002 1,842 0.808 
26 0.686 0.160 1.002 1.822 0.891 0.768 
27 0.618 0.319 1.001 2.682 0.957 0.712 
28 0.706 0.258 1.002 2.687 0.915 0.785 
29 0,656 0.288 1,001 2.606 0.980 0.722 
80 0.764 0.217 1.002 2.592 0.906 0.762 
81 0.817 0.191 1.002 2.585 - 0,900 0.779 
0.574 0.186 1.001 1.802 0.906 0.745 


the diagrams. The consistency the results highly satisfactory, 
considering the conditions. these experiments, was necessary 
measure the difference elevation between two water surfaces, one 
which was subject considerable fluctuation. addition, this 
difference water level was small, averaging not more than 0.4 ft. 
slight error the observation either the water levels, therefore, 
would result considerable error the coefficient. 
Contraction with Rounded results the experiments 
the contraction with rounded edges, the basis the d’Aubuisson 
Weisbach formulas, are given Table and are shown 
graphically Figs. and Each run plotted, its position showing 
the relation D,, the depth above the contraction, D,, the depth 
below. each these points recorded the values the 
cient obtained fot that run. Lines equal drop (H,), are drawn for 


each 0.1 well lines equal values the ratio, for each 0.1. 
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CoEFFICIENTS 
Run No. Drop. Width, Discharge. 
Weisbach. 
0.67 0.354 1.000 2.456 0.762 0.565 
0.655 0.487 1.000 2.815 0.811 0.561 
0.715 0.590 1.000 3.870 0.567 
0.742 0.616 1.000 4.080 0.874 
0.699 1.000 8.499 0.559 
0.638 0.281 1.000 0.725 0.562 
0.814 0.418 8.218 0.762 0.568 
0.825 0.449 1.000 8.481 0.568 
0.850 0.524 1.000 8.940 0.566 
0.746 1.000 1.716 0.667 0.572 
0.788 0.159 1,000 1.558 0.660 0.577 
0.752 0.210 1.000 1.886 0.682 0.575 
0.851 0.501 8.809 0.791 0.568 
0.958 0.442 0.996 8.818 0.574 
0.952 0.417 0.996 8.640 0.742 0.574 
0.842 0.476 0.996 0.787 
0.362 0.996 8.218 0.725 0.575 
0.970 0.444 0.996 0.752 0.576 
0.928 0.096 2.977 0.706 0.574 
0.920 0.296 0.996 2.792 0.698 0.574 
0.269 0.995 2.618 0.690 0.577 
0.940 0.836 0.995 0.716 0.578 
0.248 0.994 2.449 0.680 
0.885 0.217 0.994 0.675 
0.899 0.184 2.020 0.657 0.579 
0.388 0,993 2.924 0.760 0.570 
0.993 1.558 0.712 0.574 
0.900 0.152 1.821 0.585 


will noticed that the coefficients for this contraction, accord- 
ing the Weisbach formula, vary from 0.693 0.815, while those 
the vary 1,074, would seem that 
neither formula rational expression for the true condition flow, 
since rounded edges there would -be contraction the 
jet, from the coefficient for orifices with rounded edges, one would 
that the coefficient the true formula for this contraction 
-would unity.. The. coefficients fit this condi- 
tion more closely than those the Weisbach formula. Some the 
coefficients, however, have greater than: unity, 
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Fr. 


Weisbach. 


1.018 0.248 2.000 5.780 0.710 0.611 

0.816 2.000 5.830 0.762 0.596 

0.912 2.000 5.820 0.602 

0.274 2.000 5.771 0.716 0.602 

0.862 0.314 2.000 5.729 0.789 0.595 

0.784 0.306 2.000 5.281 0.752 0.596 

084 0.177 2.000 4.981 0.680 0.614 

0.718 2.000 4.990 0.764 0.589 

1.026 0.145 2.000 0.659 0.602 

0.700 2.000 4.180 0.584 

0.787 0.220 2.000 4,120 0.695 0.586 

0.881 0.184 2.000 4.180 0.681 0.598 

0.977 0.158 2.000 4.120 0.672 0.608 
0.908 0.120 2.000 3.308 0.654 0.601 
0.672 0.190 2,000 0.710 0.597 
0.968 0.201 2,000 0.682 0.599 
0.894 0.225 2.000 0.697 0.597 

0.882 0.252 2.000 4.788 0.588 
0.786 0.278 2.000 4.748 0.720 0.584 

0.858 0.115 1.997 0.654 0.600 


COEFFICIENTS 


Weisbach. 
Run No. 
1.00 1.000 4.267 0.919 0.718 
1.50 1,000 4.267 0.921 0.672 
1,000 0.818 0.497 0.656 
2.00 0.995 0.814 0.501 4.267 0.658 
2.17 0.990 0.486 4.267 0.924 


0.975 0.212 1.098 0.982 
1.000 0.997 0.405 0.930 0.696 
1.000 0.913 0.677 
0.876 0.532 0.923 0.657 
0.995 0.510 4.735 0.924 0,653 
0.990 0.588 0.928 0.655 
0.883 0.512 4.735 0.984 


0.975 0.187 8.537 0.947 
1.50 1.000 0.427 0.918 0.662 
2.17 0.990 0.740 8.587 0.919 0.665 
2.67 0.806 0.345 0.722 


Assumed the same the lower end the flume. 


1.00 
Pool 
iT, i ‘ 
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TABLE SHORT FLUME, WITH 
ENTRANCE. 


Assumed the same the lower end the 


= 
o 


= 


= 


eee 
of 


Above the lowest point the bottom. 


No. 


d’Aubuisson.| Weisbach. 


0.942 


a 
= 


[Papers. 
Run 
0.50 1.000 0.787 0.378 0.823 
1.00 1.000 0.626 0.587 8.185 0.865 
1.25 1.000 0.588 0.578 8.185 0.888 
1.50 0.995 0.590 0.574 0.888 
0.990 0.598 8.185 0.888 
2.17 0.738 0.421 0.815 
0.50 1.000 0.383 2.212 0.816 
1.00 1.000 0.444 2.212 
1.25 1.000 0.446 2.212 0.868 
1.67 0.990 0.326 2.212 0.824 
2.17 0.206 2.212 0.862 
0.882 2.967 1,088 
0.987 0.792 2,974 0.927 
0.984 0.720 0.323 2,967 0.904 
0.988 0.684 0.362 0,896 
0.987 0.639 0.400 2.959 0.912 
0.992 0.626 0.416 2.959 0.913 
0.988 0.616 0.426 2.974 0.922 
0.985 0.436 2.990 0.986 
2 0.979 0.596 0.442 2.995 0.942 
0.590 0.452 8.000 
1,306 0.532 0.633 0.886 
6.00 7.00 Jump. 
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Run No. 
Station. Width. Area. Drop. 
d’Aubuisson.| 

0.50 0.996 0.898 0.169 1.089 
0.986 0.814 0.258 0.941 0.782 
1.00 0.984 0.750 0.316 0.916 0.718 
1.25 0.988 0.705 0.365 0.910 
1.50 0.987 0.670 0.396 8.115 0.921 0.663 
1.75 0,992 0.651 0.422 3.121 0.920 
2.00 0.988 0.632 0.442 0.927 0.685 
2.25 0.985 0.621 0.448 0.987 0.635 
2.50 0.980 0.624 8.126 0.939 0.640 
0.991 0.617 0.450 0.941 
4.00 1.055 0.665 8.128 0.879 
4.50 5.50 Jump 

6.00 1.175 0.232 0.687 
7.00 1.702 1.477 0.169 8.117 0.640 
8.50 2.300 001 0,172 8.117 0.468 
10.00 2.990 2.521 0.159 8.117 


Run No. 
Station. Width. Area. Drop. 
Weisbach. 

0.50 0.996 0.982 0.166 1,040 
0.987 0.855 0.246 8.178 0.785 
1,00 0.984 0.798 0.308 0.908 0.719 
1.25 0.988 0.759 0.348 8.194 0.889 0.683 
1.50 0.987 0.728 0.374 0.895 0,669 
1,75 0.992 0.718 0.891 0.657 
2.00 0.988 0.728 8.206 0.889 0.658 
2.25 0.986 0.741 0.362 8.210 0.897 0.679 
2.50 0.982 0.806 0.295 8.214 0.737 
8.00 0.995 0.873 8.206 0.952 
4.00 1.055 0.279 3.190 0.863 
4.50 1.121 0.907 0.288 
5.00 1.210 1.140 0.152 3.168 0,888 ainsi 
5.50 1.219 0.160 8.158 0.807 
6.00 1.420 1.277 0.188 0.711 

7.50 1.708 0.168 3.158 0.564 
10.00 2.709 0.119 0,421 


which, there must some loss due friction, would seem prove 
that this formula irrational. closer study, however, connec- 
tion with the conditions flow existing those runs which gave 
coefficients greater than unity, shows that because the assamptions 
made computing the coefficients, these results would expected. 


} 
| 
4 


-Ruw 
Weisbach. 
0.986 0.211 0.893 0.780 
1.00 0.985 0.924 0.247 0.857 0.729 
1.25 0.988 0.917 0.258 8.174 0.849 0.716 
1.50 0.988 0.932 0.288 8.190 0.874 0.748 
0.991 0.969 0.202 3.198 0.915 0.805 
2.25 0.986 1.069 0.102 1.178 1.104 
2.50 0.984. 1.009 0.170 0.965 0.869 
4.50 1.121 1.144 0.163 8.214 
10.00. 2.990 8.050 0.098 8.190 


Run No. 
Station. Width. Area. Drop. Discharge. 

Weisbach. 

0.997 1.204 8.150 0.949 

2.00 0.989 1.159 0.138 0.898 


} 


Instead proving the irrationality the formula, they 
really tend to-substantiate it. 
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find the value which gives the maximum discharge, found 


D,. The maximum discharge, therefore, is: 


flowing, level bottom, from body water one elevation 


. 
another lower elevation, where less than D,, the water 


tends assume the condition maximum discharge, and flow the 
same manner were equal D,. This phenomenon was 


pointed out Unwin* and and has been described before the 


From Fig. will seen that all those runs which give the 


d’Aubuisson coefficients greater than unity, have greater than 


0.5. This also shown Fig. where the 


cients are plotted against the ratio, The flow these cases, 


therefore, was similar the condition maximum discharge and 
had depth the most contracted section of, approximately, D,. 


The theoretical discharge according the d’Aubuisson formula was 
computed the assumption that the depth the stream the most 
contracted section was equal D,, the depth the pool below the 


contraction. For those runs which was less than D,, was 


less than D,, and the computed discharge, therefore, was less than the 
actual discharge, causing coefficients greater than unity. For this 


reason, the d’Aubuisson formula should not used where 


unless the value actually measured and used the compu- 
tations. 


Encyclopedia Britannica, under 
Power”, Frizell, pp. 198-200. 
Transactions, Am. Soc: E., Vol. LXXX, 338. 
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one computes coefficient, Cy, showing the ratio the actual dis- 

charge the discharge, 3.09 for those runs 

which greater than D,, will found that, some cases, 


greater than unity, that the actual discharge was greater 


Ratio H;/Ds 


FLOW THROUGH 


CONTRACTION WITH 
-ROUNDED EDGES 


0.1 
0.84 0.86 0.88 0.90 0.92 0.94 0.96 0.98 1.00 1.02 1.04 1.06 1.08 
Experimental Coefficients 


Fic. 
than the maximum possible, according this theory. Here, again, 
examination the condition flow shows the reason for this 
discrepancy. The conditions which give rise the “maximum flow” 
are shown Fig. the cross-hatched area representing graphically 


0.8 
\4 /| 
A 4 | 
0.7 
Q x °f 
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the discharge per unit width. this case, D,. those 
cases where the Cy, greater than unity, less 


than D,, and the conditions flow are shown Fig. 


Under these conditions, all those particles water which flow 
through the contraction below the elevation water 
surface, have velocity due the difference elevation the water 
surface above and below the contraction, H,. They make 
the lower cross-hatched rectangle Fig. with area 
Those particles which pass out the contraction elevation above 


| 
=D.=3 
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the lower pool, have velocity, depending their elevation, varying 


from H,, the total discharge through this section 


3 
and the total discharge through the contraction being 


being 


This formula, will shown later, only applicable where the 
flowing stream has opportunity expand laterally when, shortly 


after, reaches the point where its depth 


Fig. shows graphically the results the experiments the con- 
traction with curved entrance, the values the coefficients being 


plotted against the values the ratio, will seen that the values 


the coefficient seem dependent this ratio, that is, all cases 
having the same value have the same coefficient. This fact 
makes possible obtain simple formula for the coefficient 
these experiments, combines the two variables, D,, the depth 
above, through the relation D,, with D,, the depth below, 
into single variable. The results show that the coefficients the 
formula increase uniform rate, with respect the 


values until the depth maximum flow reached, where 


0.5 D,. For the values 0.5 the coefficient can ex- 
pressed the formula, 0.844 0.225 Above this critical 
depth, the coefficient increases rapid rate, becoming greater 
than unity, for the reason already explained. This portion also seems 
follow straight line law, with formula, 0.762 0.387 
where 0.5, the coefficients follow line shown, which differs 
little from that the d’Aubuisson formula. This coefficient also 


Papers. FLOW WATER THROUGH CONTRACTIONS 


becomes greater than unity, previously explained. The experimental 
points were not put the diagram, order avoid confusion, 
many them fall close those the d’Aubuisson formula. This 


curve has formula, 0.811 0.290 The coefficients deter- 


mined Formula (12), for runs where 0.5, also seem follow 


straight line, decreasing uniformly the ratio, increases, according 


the equation, 1.056 0.200 Algebraically, the formula 
for follows straight line, those for aud the coefficient for 
Formula (12) not necessarily follow straight lines. Practically, how- 
ever, the straight line relation seems fit all three cases. 

From the the experiments the short flume with rounded 
entrance and the expanding flume, seems probable that the dif- 
ference between the theoretical and actual discharge the contrac- 
tion with rounded edges due loss the nature impact 


rather than friction loss. The increase the coefficient, the 


value increases, shows that this loss becomes relatively smaller 


portion the head, the value increases. The variability the 
3 


coefficient may part due slight recovery the elevation head 
the water after passing through the contraction. Such recovery 
the short flume with rounded entrance, will explained 
later, but the measurements the contraction with rounded edges were 
not such nature that its presence, existed, could shown. 
The phenomenon change from stream line turbulent flow may 
also contributing factor. has been suggested that this change 
state motion the water responsible for certain phenomena 
flow over sharp crested weir low heads.* 


The decrease the coefficient for Formula (12), where 0.5, 
may due assumption which the formula based, which may 


only approximately true, namely, that when 0.5, H,, the water 


. 
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surface drop flowing through the contraction, always equal 


This probably. true when somewhat different set 


conditions exist when D,, which may cause the drop the water 


surface follow slightly different law. Just what this law would 
probably have measurement. would probably 


not constant proportion D,, but would probably start 


when 0.5 and, the decreasing seem indicate, 


larger part the ratio, increases. 


Sharp Edge the experiments the 
sharp edge contractions are given Tables and will noticed 
that for both, the and 2-ft. widths, the values the coefficients are 
practically constant for the Weisbach formula, while, for the d’Aubuis- 
son formula, they vary over quite range. Moreover, the value the 
Weisbach formula fair agreement with the 
values found the sharp edge ‘weir and orifice. the conditions 
flow these contractions are examined, evident that, for this 
case, the Weisbach, rather than the d’Aubuisson, formula the 
rational one. The reason for this evident from study 


the case the contraction with rounded edges, where 


all the drop takes place within the contraction. Each particle 
therefore, acquires velocity depending the difference the water 
level above and below the contraction, H,, and the total dis- 
traction, however, the greater part the drop takes place after the 
water has passed through the contraction. (Fig. 3.) Each particle 
above the tail-water level, passes through the contraction, has 
velocity proportion its drop, and the discharge 
per unit width this is: 


All the particles below the tail-water level have the same velocity, 


H,, and the discharge per unit width this portion 
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Combining these two parts, have the Weisbach 
formula: 

and were actually measured and used the computations 
the results the sharp edge contractions, will seen that 
and are used place and D,, the flow through the sharp 
edge contraction agrees with the Weisbach theory. The Weisbach 
formula essentially the same the theoretical formula for sub- 
merged weir, and the condition flow through sharp edge contrac- 
tion similar that which theoretically takes place over such 
weir. all cases flow through contractions, the individual water 
particles follow the Bernouilli theorem, and the area the stream 
from the sharp edge contraction was measured where reaches the 
elevation the down-stream pool, the discharge doubt would 

The Weisbach coefficients for the sharp edge contractions are not 
exactly constant, but vary slightly, being larger for the smaller values 


This might indicate that the coefficients for the two portious 


(Formulas (2) and (3)) have different values, instead the same value, 
which assumption the Weisbach formula. The formula this 
basis, therefore, would 


The coefficients this formula may readily found transferring 
Formula (14) into 
will recognized that this has the same form the 
formula, except this case the coefficient variable composed 
two parts, one which constant, while the other linear function 


If, therefore, the d’Aubuisson coefficients these experiments 


are plotted against their respective values (Fig. 10), and the straight 


line nearly representing the points drawn, have directly the 


4 
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values and being the value the coefficient, 


line with respect the axis along which the values the ratio, 


were plotted. 


EXPERIMENTS 
FLOW THROUGH 
SHARP EDGE 
CONTRACTIONS 


0.58 0.60 0.62 0.64 0.66 0.68 0.70 0.72 0.74 0.76 0.78 0.80 0.82 0.84 0.86 0.88 
Coefficients 


10. 


Fig. shows the results this plotting for both the 1-ft. and 2-ft. 
widths, and the d’Aubuisson forms thus derived for the discharges are: 


N 
0 
0:20 
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for the 1-ft. width, and 


3 
From these, the coefficients Formula (14) are, therefore, for the 


width, 0.585, and 0.344 0.516, and for the 2-ft. 


width, 0.611 and also 0.516. 

will noticed that the coefficient for that part the flow below 
the tail-water elevation larger than that for the part above. The 
reason for this probably because the portion below contracted 
two sides only, while that above contracted both sides and top, 
since the upper surface, flows through the contraction, has already 
dropped certain quantity and does not remain the elevation 
the head-water, assumed the Weisbach formula. This tends 
cause greater contraction the upper part the stream and, 
therefore, produces lower coefficient for this part. 

The coefficient, for both widths found the same, but 
the range covered the experiments the 2-ft. width was small, 
due the limitations the apparatus, the values are not clearly 
defined, and experiments covering larger range might show them 
differ slightly. The writer believes that the same coefficient the two 
the result balance the effects the contraction the 
sides and upper surface this part the flow. The effect the con- 
tractions the sides less for the larger width, shown the 


coefficient for that width, for the portion the stream below 


the tail-water level. this part only the side contractions are acting. 
The contraction due the drop the water surface before passing 
between the sharp edges probably less for the narrow width, since 
the contraction the stream the sides tends prevent this surface 
drop from taking place. The effect these side contractions 
greater the narrower width, since, this case, they occupy 
greater proportion the width the opening. The tendency the 
contraction the sides the 1-ft. width larger, and the 
top smaller, than for the 2-ft. width, probably equalize each other, 
and give the same coefficients both widths. 

The flow the section the contraction above the tail-water level 
probably somewhat similar that through rectangular weir with 
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end contractions. The late James Francis, Past-President, Am. 
Soe. E., found that the effect the end contractions was reduce 
the effective length the weir 0.2 His formula, however, 
carried extremes, leads negative discharge, and experiments* 
show that although applicable certain point, for widths 
narrower than this, the end contractions interfere the center, and 
the reduction the effective length than 0.2 The 
discharge, therefore, tends become more like that through orifice. 
seems reasonable that, for very large width, the discharge 
sharp edge contraction would practically the same for one with 
rounded edges, one would expect that, the width the contraction 
was increased, the coefficient, C,, would increase, while would 
decrease. 

Different coefficients for the parts the flow above and below the 
tail-water level have been found for the flow over submerged weir. 
Mr. found the coefficients for submerged weir without end. 
contractions 0.622 and for the part above and below the 
tail-water, respectively. For the part above, the. coefficient for the 
weir larger than that the contraction. This probably due the 
fact that, the case the weir, the coefficient expresses the effect 
the surface drop only, while, the case the contraction, due 
both the surface drop and the effect the sides, the other 
hand, for the part below the tail-water level, the coefficient for the 
weir slightly smaller than for, the contractions, indicating that the 


effect the the less than that the crest the 
weir. 


GENERAL FOR CONTRACTIONS. 


general formula for contractions may developed manner 


similar Formula (12), using the water surface drop, instead 


When the conditions are such that all the drop takes place after 
the water passes through the contraction, zero, and the formula 


Cornell Civil Engineer, April, 1912. 
Transactions, Am. Soc. E., Vol. XIII, 303. 
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becomes the same that used computing the Weisbach coefficients. 
When the drop takes place within the contraction, equal H,, 
and the formula becomes that used the computation the d’Aubuis- 
son order for this formula apply, necessary 
for the flowing stream able expand laterally without hindrance 
immediately after passing through the narrowest portion the con- 
traction, which limits the use the formula contractions the 
lengths which the direction flow, are rather short. The reason 
for this will shown the discussion the results the experiments 
short flumes. evident, therefore, that the sharp edge contrac- 
tion, where very little drop takes place before the water passes between 
the sharp edges, the condition most favorable the application 
the Weisbach formula, while the contraction with gradually decreas- 
ing width, where all the water surface drop has taken place before the 
water passes the narrowest section, the most favorable for the 
formula. For conditions between, where part the drop 
takes place before the water reaches the most contracted section, and 
part occurs after this point passed, the general formula applies. The 


contraction with rounded edges, where falls this latter 


case, the value not being the constant, D,, asin Formula (12), 


but variable, indicated page 742. 

The coefficient, the general formula considers only the con- 
traction the sides, since the contraction the upper surface 
taken care the term, H,. One would expect, therefore, that this 
would have substantially the same value that for orifices 
with the same class edges. Thus, for those cases where the entrance 
formed gradual curves, this coefficient would approach unity, 
while, for sharp edges, would approach the coefficient sharp 
edge orifice. 

may reasonably assumed that, except for the contraction 
that part the stream above the tail-water level, due the drop 
the water surface before passing through the contraction, and 
Formula (14) would equal. this true, the term, the general 
formula, accounts for the difference between and C,, and the 
coefficient, the general formula should equal since 
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each the coefficient due contraction the sides only. Assuming 
equating Formulas (14) and (18), have 


or, Ce C; ( 0) 
From these assumptions, follows, therefore, that the drop the 
water surface the “crest” the sharp edge contraction constant 
proportion the total drop. inserting the values and 
Formula (20), found 0.240 for the 1-ft. width, and 0.298 
for the 2-ft. width. This agrees with the statement page 745 that 
the surface drop greater for the 2-ft. contraction. having the 
surface drop constant proportion the total drop, the contraction 
resembles the weir, the surface drop the crest which has been 
found constant proportion the head.* 


RESULTS EXPERIMENTAL FLUMES. 


Short Flume with Rounded results the experi- 
ments the short flume with rounded entrance are given Table 
and are shown Figs. 11, 12, and 13. 

The author regrets that was prevented from completing the 
series experiments this flume, which had planned, but 
these few experiments throw considerable light the theory flow 
through contraction, they will fully described. The coefficients 
the various observing sections for both the d’Aubuisson and Weisbach 
formulas are plotted their respective distances from the entrance. 
profile given, showing the mean surface the water flows 
through the flume. each point along this profile also shown the 
velocity head the water that point and the head lost friction 
that point, which is, course, the difference between the actual 
drop the water and that part this drop which transformed into 
velocity. line also drawn showing all sections the critical 
depth for stream flowing with the velocity existing that section. 

interesting difference between the flow through the short flume 
with rounded entrance and the contraction with rounded edges will 


Nouvelles sur l’Ecoulement Deversoir exécutées Dijon 
1886 1895”, Bazin, 1898. Translated Marichal and Trautwine, Jr., 
Assoc. Am. Soc. E., the Proceedings the Engineers’ Club Philadelphia. 
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noticed. the end the entrance section the short flume, the 
surface drop considerably less than the maximum drop the flume. 
Although actual measurements were made the surface drop 
the contraction with rounded edges, except few runs, material 
drop was observed the water surface after passing through the con- 
traction. possible cause this difference the constraining effect 


EXPERIMENTS FLOW THROUGH 

SHORT FLUME WITH 

ROUNDED ENTRANCE 
RUN 


11. 


Feet 


Critical Depth 


the sides the flume. flowing through the contraction with 


rounded edges, the entrance section the flume, the water surface 
drops, and the water particles near flow downward direction. 
Those near the bottom, however, flow horizontally. Because their 
inertia, the particles tend maintain their direction after passing 
through the converging portion. The path the particles from above 
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intersects that those from below, and each group tends deflected 
somewhat from the original direction. the case the contraction, 
the particles the bottom portion are deflected laterally, while those 
above are given more nearly horizontal direction. the flume, 
however, because the constraining effect the sides, the lower 


EXPERIMENTS FLOW THROUGH 

SHORT FLUME WITH 

ROUNDED ENTRANCE 
RUN 


Coefficient 


Head-water Elevation 
Head 


ritical Depth 


Distance from Entrance, Feet 


Feet 
o 


Dept 


0.0 


13. 


particles must continue horizontal direction and the particles 
above, therefore, cannot drop rapidly they would those below 
could deflected. The particles above, therefore, gradually acquire 
more nearly horizontal flow they pass down the flume, the lowest 


point the water surface being reached some distance down stream 
from the entrance. 
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The coefficients both formulas are found have high values 
the first measuring section the short flume with rounded entrance. 
The condition flow this case similar that for which the 
general formula for contractions (Formula (18)) was derived, and, 
therefore, gives high value the coefficient when the assumption 
made that the total drop the same the water surface drop 
that point. Neglecting this first measuring point, the d’Aubuisson 
coefficients average about 0.92, while those the Weisbach formula 
average approximately 0.67. again, the contraction with 
rounded edges, one would expect the coefficient the true formula 
have values nearly unity, which points the d’Aubuisson formula 
being the true one for this case. Experiments the expanding 
flume indicate that the d’Aubuisson coefficients for other discharges 
would not necessarily remain 0.92. 

The d’Aubuisson coefficients for the point ft. below the end the 
contraction vary, being greater than unity for Run No.1. explained 
page 728, the width the flowing stream this point was assumed 


the same that -the lower end the flume. Since, Run 


No. the depth the pool below the contraction, was less than D,, 
the theoretical discharge which would result from the assumptions 


made the basis the d’Aubuisson formula, would considerably 
less than the maximum possible flow through the contraction. the 
actual discharge was very close this maximum, was greater than 
the theoretical discharge computed the d’Aubuisson formula, and, 
therefore, the coefficient greater than unity. 

all three experiments, the drop the flume found prac- 


tically D,. For Run No. the depth the tail-water less than 


D,, and the water flowing through the flume takes practically the 


depth which will give maximum discharge, D,. That does not 


take exactly this depth may accounted for perhaps the fact that, 
spite the smooth curves the rounded entrance, there was some 
disturbance the water entered the flume, and considerable entrance 
loss, shown the loss head the 1.0-ft. point. Runs Nos. 


and the drop also practically D,, although slightly greater 
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than D,. This would indicate slight recovery head, change from 
velocity elevation head, the water after leaving the flume. This 
seems have been accomplished stationary wave which occurred 
the lower end the flume. Just how much the velocity head 
the water can recovered the form elevation head this 
way cannot determined from these experiments, but, both cases 
which occurred, the recovery was slight. That the drop the 


water surface the flume should practically for cases where the 


depth the tail-water much greater than D,, not expected. 
the short flume with rounded entrance, where the water reaches 
the depth some distance stream from the lower end, 


not possible for the flow exceed 3.09 was the case 
for the contraction with rounded edges, expansion the 
jet possible immediately after the stream passes the lowest 
point within the contraction. The derivation the theory, ac- 
cording which the maximum flow 3.09 based 
the Bernouilli theorem, which, for open channels, assumes that 
each particle water subjected static pressure equal 
the weight the particles above it, the free water surface. When 
this condition does not exist, the maximum flow does not occur when 


the drop D,. When the stream free expand laterally,its sides, 


well its upper surface, are atmospheric pressure, and, therefore, 
all the particles within are not subjected the full static pressure 
due the height the water above them. Just how far stream the 
effect the reduction pressure the sides extends, not easily 
determined, but probably dependent the magnitude this 
reduction. For small models such those experimented on, prob- 
ably causes appreciable effect only short distance above. From the 
foregoing, will seen that where the stream free expand after 
passes the narrowest section, the contraction with rounded 
entrance, the discharge can exceed the “maximum”, but the short 
flume with rounded entrance, where the water surface reaches its 
lowest point some distance above the end the flume, the “maximum” 
cannot exceeded. 
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Figs. 11, 12, and show that the loss head which occurs the 
stream flows through the flume increases very little after the 
drop the water surface practically complete. This indicates 
that the loss took place the curved entrance, and was, therefore, 
more the nature entrance impact loss, than friction 


EXPERIMENTS FLOW 
THROUGH SHORT FLUME 
WITH SHARP CORNER 
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RUN No. 
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loss. was caused friction, would probably greater 


the narrow portion the flume and would increase the water passed 
down the flume. 


Short Flume Sharp results the experiments 
the short flume with sharp corners are given Table and shown 
Figs. and 15. The d’Aubuisson coefficients are fairly constant, 
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between 0.80 and 0.90, while those the Weisbach formula vary 
over wide range. The d’Aubuisson coefficients are higher than one 
first would expect, but will noticed that they are based the 
actual area flow, and, therefore, include the influence the con- 
traction resulting from the sharp corners only far these 
introduce somewhat turbulent state and thus cause internal fric- 
tion and impact losses. This fact should always kept mind 
estimating the flow through contracted opening the use the 
formula. 

The water surface the flume fell below the critical depth for 
stream having its velocity and, therefore, order reach the depth 
the tail-water, formed hydraulic jump. account the dis- 
turbed flow this type flume, the hydraulic jump was poorly defined, 
and did not take the form usually seen such jump. 

Expanding Flume.—The experiments the expanding flume con- 
sisted measurements under five conditions head-water and tail- 
water, but all with approximately the same discharge. view the 
many interesting features this flume, the writer regrets that was 
unable make more complete series experiments it. 

The results the individual runs are shown Tables 10, 
and Plates XIII inclusive, while section 
flume, profiles the water surface natural scale, and the 
d’Aubuisson coefficients, for all runs, are shown Plate XVIII. 
Views two conditions flow are shown Figs. and 17. 

will seen that, for the first three runs, the d’Aubuisson 
cients the prismatic section the flume, are subject less variation 
than those the Weisbach formula, which indicates that the d’Aubuis- 

formula the true one for this case. This coefficient the 
prismatic section the flume for Runs Nos. varies little from 
0.92, which was found the coefficient for similarly located points 
the short flume with rounded entrance. the expanding flume 
can formed from the short flume with rounded entrance adding 
the expanding portion, this agreement the coefficients indicates that 
that portion has little influence the flow through narrow section 
the flume. The high coefficient and negative loss head the 
0.5-ft. point, and the great loss head the entrance, which occur 


this flume, the short flume with rounded entrance, also point 
this conclusion. 
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Runs Nos. and and less extent Run No. the wave 
formation the flume made the determination the coefficients 
difficult. These waves were stationary, maintaining the same location 
the flume, and smooth, resembling wind waves deep body 
water. further resemblance wind waves was shown the 
tion stationary whitecap Run No. This formation could 
easily mistaken for the hydraulic jump, but the velocity was far 
below the critical value for that depth, resulted from another cause. 
will seen Plate XVI, this rolling water was preceded two 
steep waves, and was due, doubt, the breaking over the crest 
wave, when became too steep, the formation whitecaps. 

Runs Nos. and the drop the water surface exceeded the 


theoretical drop, D,, appreciable amount. This probably 


due the loss head the entrance. The results confirm the theory 
maximum flow, however, far they show that the water 
surface under such conditions drops certain depth, which inde- 
pendent the depth the water below the flume. 

One the peculiar features this flume that the flow through 
it, within certain limits, not affected variations the tail-water 
level. The variation discharge, depth above, and depth below, the 
flume, during the period which these experiments were made, are 
plotted Fig. 18, which shows that, during the first three runs, the 
depth above the flume varies very little, while the depth below changed 
through quite range, the introduction stop-logs the channel. 
What variation occurs during this part the period experimenta- 
tion, may practically all accounted for the variation the 
discharge through the flume. When certain tail-water depth was 
reached, however, this relation ceased, and any increase the depth 
below, the discharge remaining the same, caused increase 
depth above the flume. This condition existed during Runs Nos. 
and The cause these conditions can best explained 
application the theory back-water curves. 


THE EXPANDING 


Woodward, Am. Soc. E., the “Theory the 
Hydraulic Jump and Back-water has defined 
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water curve “the profile the surface stream water which 
all changes velocity take place accordance with Bernouilli’s 
theorem.” that report are developed the possible cases back- 
water curves channel uniform width, both with and without 


o 


DIAGRAM SHOWING 
VARIATION 
WATER SURFACE ELEVATIONS 
EXPERIMENTS FLOW 
THROUGH 
EXPANDING FLUME 


Tenths Feet 


friction. the friction loss the expanding flume was relatively 


small, and the theory back-water curves, neglecting friction, 


much simpler, the effect friction will neglected this dis- 
cussion. 
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According Mr. Woodward, there are five possible conditions 
flow frictionless channel uniform width. They are: 


Case 1.—Bottom level; water surface level; any depth. 
Case 2.—Bottom slopes downward; water surface slopes downward 
greater rate than the bottom; depth less than the 


critical value. 


Case 3.—Bottom slopes downward; water surface slopes upward; 
depth greater than the critical value. 

Case 4.—Bottom slopes upward; water surface slopes downward; 
depth greater than the critical value. 

Case 5.—Bottom slopes upward; water surface slopes upward 
greater rate than the bottom; depth less than the critical 


value. 


The critical value the depth the foregoing that depth 


Using illustration given Mr. Woodward, similar list 
possible conditions flow frictionless channel variable width, 
with level bottom, may worked out. Fig. represents such chan- 


nel, which the width 
varied such manner that 
with flow 2000 cu. ft. 
per sec. entering the channel 
and flowing toward the 
right, the water surface rises 
along the straight line, AB. 
The width this channel 
decreases rapidly 
entrance, but less rapidly 
the water surface rises, finally 
reaching point minimum 
width, beyond which again 
increases. 


ft. 
ft. 
2000 


PLAN 


19. 


Any other smooth curve might used join the points, 


CDE and FGH, but, this case, the surface profile would longer 
straight line, but curve. Since for all points along the channel, 
the sum the velocity and elevation heads remains the same, each 
point both channels having the same surface elevation, the width 


would the same. 
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The point where the width minimum can found, follows: 


Differentiating, 

Equating zero, and solving for 

2 ‘ 
D — 3 D, 


will seen, therefore, that the width minimum when the depth 
the channel the critical value, previously defined. 

With the channel shown Fig. 19, the direction flow might 
reversed, the flow taking place from right left. the initial 
depth was and the quantity cu. ft. per sec., the former 
case, the surface profile would the same line, AB, the flow again 
being the critical depth the point minimum width. these 
two examples are shown the four possible conditions flow 
frictionless channel with level bottom and variable width. They 
are: 

Case increases; water surface slopes upward; depth 
greater than the critical value. 
Case increases; water surface slopes downward; depth 
less than the critical value. 
Case 3.—Width decreases; water surface slopes upward; depth 
less than the critical value. 
Case 4.—Width decreases; water surface slopes downward; depth 
greater than the critical value. 


The conditions may applied the flow through 
the expanding flume. the depth the water below the flume 
independent the shape the flume, will start this elevation. 
all the experiments, this depth the lower end the flume 
was great, with respect the velocity that point, and was, there- 
fore, above the critical value. Plate XIX shown the theoretical 
and actual surface profiles for Runs Nos. and The theoretical 
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profile has been worked out the step method, the assumption 
that the sum the velocity and elevation heads all points the 
same, and that there friction loss. 

Run No. according Case expanding channel, the 
depth above the critical value, the water surface must slope upward, 
shown the line, AB. This condition possible, however, only 
when the flow greater than the critical depth. sloping upward 
the direction flow, and, therefore, downward from the tail-water 
level, this back-water curve soon reaches the critical depth. this 
point, the curve ends, cannot below that depth. 


method locating the theoretical water surface above the flume 
offered the theory maximum flow. According this theory, 
the depth above may computed the formula, 3.09 
Knowing and W,, may computed. the depth above the 
flume greater than the critical value, from Case may con- 
cluded that, the entrance portion the flume, where the width 
decreasing, the water surface would slope downward. reaching the 
prismatic section, from Case for channels uniform width, the 
water surface would level. According the theory maximum 


flow, the depth this section would 


D,, the velocity, 


D,, and, therefore, equal the critical value. 


Beginning the lower end the prismatic section, two curves 
are possible. the water surface this point drops infinitesimal 
distance, the depth below the critical value, and, therefore, from 
Case the water surface must slope downward. (Line CD.) the 
other hand, the surface rises infinitesimal distance, the flow takes 
place greater than the critical depth, and, according Case the 
water surface must rise. (Line These two curves represent the 
“alternative stages” discussed Karl Kennison, Assoc. Am. 
E.* Neither these two profiles intersect the line, AB, and, there- 
fore, hydraulic phenomena were confined applications the 
Bernouilli theorem, the flow the given quantity water through the 
flume, with the given tail-water level, would impossible. phenom- 
enon known which the water surface could change from the 


Transactions, Am. Soc. E., Vol. LXXX, 347. 
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upper one these curves and join the curve, AB, channel the 
shape the expanding flume. means the hydraulic jump, how- 


ever, possible for the water surface rise from the lower curve 


and join the curve, AB. The formula* for the hydraulic jump is: 


From this formula, evident that the jump can take place 


ever D,, whenever the velocity exceeds the critical 
value. jump might take place, therefore, any point along the 
back-water curve, CD, the flow always less than the critical 
depth. curve, plotted above the curve, CD, the height 
which hydraulic jump would take place, with the conditions 
flow existing that point, will found that this line intersects 
the curve, AB, this point, therefore, one would expect the 
water surface rise hydraulic jump, from the line, CD, the 
tail-water curve, AB. 

The heavy line Plate XIX shows the actual water surface for 
Run No.1. Because friction and impact losses, starts greater 
elevation than the theoretical value. entering the flume, does not 
drop rapidly the theoretical curve, the reason for which has been 
explained previously. After the entrance water surface drop com- 
plete, the profile follows closely the theoretical line, the jump taking 
place substantially indicated the theory, and the theoretical tail- 
water surface curve also agrees well with the actual surface profile. 

the theoretical back-water curves for Run No. shows 
the reason for the different conditions flow the flumes, resulting 
from different tail-water levels. the tail-water was lower eleva- 
tion than the bottom the flume, the flow the expanding portion 
would follow the line CD, and drop off the tail-water below. 
Until the water surface rose the elevation the profile the flume 
would unchanged. the water surface rose from 
would. still the line CD, and phenomenon resembling 
the hydraulic jump would take place below the end the flume. 
the tail-water level still further increased, the condition 
flow Run No. would occur, the jump being formed the flume 


This formula usually accredited Unwin, but according Mr. Wood- 
ward, was derived Frenchman, Belanger, 1838, 
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itself. Below the jump, the surface curve would slope upward, BGA, 
the jump, the profile would follow the line CD. The jump 
would occur the point where the back-water curve connecting with 
the tail-water intersects the line height jump, FGH. This con- 
dition flow occurs for all tail-water heights between and the 
jump moving the flume the water level below increased. 
Runs Nos. and are this class. When the tail-water 
the curve connecting with the tail-water follows the line and 
intersects the height jump line the end the prismatic section 
the flume. The depth here the critical value, and, therefore, 
jump can take place. Run No. closely represents this condition. 
For all heights tail-water below, and including that the flow 
through the entrance and prismatic sections the flume remains the 
same, being the condition the maximum flow. That this actually 
occurred shown Fig. 18, the comparatively constant head-water 
elevation the first three runs, the slight variation being practically 
all due the slight change discharge. 

the tail-water level rises above the back-water curve connecting 
with the tail-water falls above the line and does not reach the 
depth maximum flow. When the condition maximum flow exists, 
the head-water elevation the minimum which will discharge the given 
quantity. follows, therefore, that the depth the prismatic 
section greater than that maximum the elevation the 
for the given discharge must greater than this minimum. 
the tail-water level increased above the discharge remains 
the same, the head-water, therefore, rises. This the condition 
flow Runs Nos. and 

The profile for Run No. shown Plate XIX. The 
back-water curve the entrance section follows Case which, for 
channel decreasing width, the depth flow being above the critical 
value, gives downward slope. the prismatic section, the profile 
follows Case channels uniform width, being horizontal. the 


expanding section, the flow according Case for channels 


variable width, and the water surface slopes upward. comparison 
the actual with the theoretical profile for this run shows that, except 
for the effect the waves, the actual water surface profile agrees very 
closely with the theoretical profile. 
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New Water Devices. 


Although the experiments described this paper were not under- 
taken primarily for the purpose developing apparatus for the 
measurement flowing water, some the devices experimented 
possess considerable promise measuring devices. This particularly 
true the sharp edge contractions and the expanding flume. While 
the contraction with rounded entrance might used for water measure- 
ment, all its advantages and none its disadvantages are found 
the sharp edge contraction. The same true with respect com- 
parison the short flume with rounded entrance and the expanding 
flume, the latter possessing all the advantages the former, and other 
good points addition. The few experiments the short flume 
with sharp corners not indicate that has any particular value 
for measuring water. 

The requirements the ideal measuring device for irrigation pur- 
poses have been stated Mr. Cone,* follows: 

“The ideal measuring device would (1) con- 
struct, (2) simple operate, (3) require little maintenance, (4) 
free from working parts, (5) accurate its measurement, (6) 


free from sand, silt, floating-trash troubles, and (7) require but little 
loss head the ditch.” 


The sharp edge contraction seems fulfill all these requirements. 
combines the advantages the sharp edge weir and submerged 
orifice, without the disadvantages either. somewhat similar 
device has been developed Mr. but requires greater fall 
the ditch, the water surface below the must below the 
bottom the approach channel. 

adapt the expanding flume the measurement water, 
would necessary, in‘addition gauge box the channel above 
the flume, connect still box into the side the flume about ft. 
below the upper end, order read the depth water the throat. 
Although most cases would necessary read only the up-stream 
gauge, where conditions are such that hydraulic jump formed 
would necessary read both gauges. much simpler shape 
flume might devised, using the same principle the writer’s flume, 
but better adapted working conditions. flume this sort has 
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been worked out independently Mr. Cone, and described his 
article “The Venturi Flume”, previously referred to. The experi- 
ments this flume, however, covered only those stages where 


D,. limiting its use this range, the writer believes that 


one the important advantages overlooked, namely, that the dis- 
charge most stages independent the tail-water level. This 
feature makes the action the expanding flume similar that 
the weir, while, the same time, free from the silt troubles 
weir and requires much less loss head. The writer very much regrets 
that was prevented from carrying out thorough test this device, 
and would glad see taken some one having the proper 
facilities, and developed into practical measuring apparatus. 


conclusion, the writer wishes reiterate the common, but 
neglected, warning using formulas blindly cases which they 
not apply, beyond the limit the conditions for which they 
were developed. This has been expressed Mr. Woodward,* the 
following words: 


“Perhaps the error hydraulic discussions, gen- 
eral, the very common one applying law, rule, formula 
situation where does not hold. Every rule hydraulics limited 
its application definite set conditions outside which 
may have bearing whatsoever. This tendency apply perfectly 
good rule formula the wrong situation naturally not only diffi- 
cult avoid the first instance, but also not easy refute 
argument mistake has been made.” 


The number and diversity the formulas considered this dis- 
cussion are indicative the many conditions under which water may 
fiow through contraction channel. obvious that the appli- 
cation any them all conditions, will lead very erroneous 
results. 

The d’Aubuisson formula really application the Bernouilli 
theorem, with coefficient take care the losses. The conditions 
which can used are, general, the same those the 
Bernouilli theorem. can best applied contractions which 


“Theory the Hydraulic Jump and Back-water Curves,” Miami Conservancy 
District, Technical Report, Part III, 11. 
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the water flows from one stage another without great deal 
turbulence. The two areas measurement must the actual area 
flow the water, and the conditions these points such that the 
static pressure each particle equal the weight the water 
above it, the free water surface. These conditions are fulfilled 
the flow through the prismatic sections the expanding flume and 
the short flume with rounded entrance, and also the contrac- 


tion with rounded entrance, where D,. certain extent 


can applied the short flume with sharp corners, the turbulence 
introduced the sharp edges causing lower value the coefficient. 
can rarely applied where reduction velocity occurs, unless 
this reduction gradual, several the experiments the 
expanding flume. 

The conditions most favorable the Weisbach theory are those 
éxisting sharp edge contraction narrow width. The drop the 
water surface above the contraction must small possible, 
and the stream, after passing the contraction, must free expand 
laterally, since necessary that pressure exerted those 
particles passing through the contraction above the tail-water level, 
order that they may acquire velocity corresponding their distance 
below the head-water level. the sharp edge contraction wide, there 
will greater drop the water surface above the contraction, and 
the formula will less exact its application. the condition 
flow the case sharp edge contraction very similar that 
through orifice over weir, the coefficients both should 
approximately the same. 

account the surface drop which always takes place above 
contraction, the condition assumed the Weisbach theory will only 
approximately attained. modifying the Weisbach formula giving 


different coefficients that part the flow above tail-water level, 


that below it, formula can obtained, which will give results with 
high degree accuracy. The difference the coefficients for these 
two parts caused the surface drop above the contraction, which 
reduces the flow through that portion above the tail-water level only. 
This formula probably applicable great range widths the 
sharp edge contraction, and one may expect the coefficient, for that 
part the flow below the tail-water level, increase, while that for 
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the part above the tail-water level decreases, the width the con- 
traction increased. 

The general formula for contractions (Formula (19)) adapted 
contractions short length, which the stream free expand 
immediately after passing the narrowest point. This formula, special 


may take the form either the the Weisbach 


formula. The coefficients are substantially the same those 
orifice the same character edges. This formula has the disad- 
vantage that contains the term, the drop the water surface 
the most contracted section, which often difficult measure. 
Formula (12) very similar the general formula, but the term, 


H,, the general formula replaced the term, D,. For the con- 
traction with rounded edges, where D,, which Formula (12) 


applicable, substantially equal D,. For the contractions, the 


coefficients have been found function 


The flow the expanding flume follows the theory 
back-water curves. For frictionless channel, with level bottom and 
variable width, the following four back-water curves are found 
possible: 


Case 1.—Width increases; water surface slopes upward; depth 
greater than the critical value. 

Case 2.—Width increases; water surface slopes downward; depth 
less than the critical value. 

Case decreases; water surface slopes upward; depth less 
than the critical value. 

Case decreases; water surface slopes downward; depth 
greater than the critical value. 


The condition “maximum flow” has been exist sub- 
stantially indicated the theory. The flow may exceed this 
“maximum”, however, where the stream allowed expand 


immediately after the point which the depth maximum flow 
reached. 
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The sharp edge contraction and the expanding flume are believed 
possess value measuring devices, and should investigated 


further. 


From Appendix may concluded that when channel, 
which water flowing high velocity, changes abruptly into wider 
channel, with bottom approximately level and nearly the same 
elevation that the narrower channel, unstable condition 
flow may result. 
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APPENDIX 


APPLICATION THE THEORY FLOW THROUGH CONTRACTIONS 
THE DESIGN THE FLOOD-PREVENTION WORKS THE 


the investigation for the design the flood-prevention works 
the Miami Conservancy District, one the first problems encountered 
was that the flow water through contraction channel. 
Soon after the flood had subsided, extensive hydrographic survey 
was made determine the discharge and slope the river, and the 
area covered the flood its highest stage. was found that 
considerable drop the water surface occurred number bridges. 
The magnitude the drop could determined from the high-water 
marks, and the area the stream above, and, the narrow section, 
could easily measured. the law relating these areas, the drop, 
and the discharge the stream, were known, convenient method 
determining the flood discharge was available. 

The method computing the peak flow from these measurements 
has been given detail elsewhere,* and, therefore, will not 
described here. The method used was devised Messrs. Wood- 
ward and Ivan Houk. Essentially, the d’Aubuisson theory 
with correction based computed friction loss. the Weisbach 
formula was the nearly generally used form, these experiments were 
originally undertaken compare the merits the two theories. The 
results these experiments show that, for the conditions these 
bridge openings, the method used was much superior the Weisbach 
formula. 

Another case involving determination the drop which takes 
place contraction, arose connection with the design the 
retarding basins which are used this flood-prevention system. 
Five large dams are being built across the Miami River and its trib- 
utaries form basins for the storage flood-water. Through these 
dams will conduits, through which the ordinary discharge the 
river will pass, but which are not large enough discharge the flood 
flow the river. The flow excess the capacity these conduits 
will retained the basin above the dam until the flood peak 

*“The Official Plan the Miami Conservancy Vol. pp. 67-71; 
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passed, and will then discharged through the conduits into the 
stream again. several the dams, these conduits consist large 
openings through short spillway, which section ogee dam, 
flanked the ends high concrete retaining walls. order take 
the flow the stream during the construction period, 
proposed build these walls first, leaving out the ogee spillway and 
conduit section until the earth section the dam complete. times 
freshet, all the water must pass through this comparatively narrow 
and, times flood, considerable heading will take 
place. these dams are above populous cities, the backing the 
water such extent overtop the partly completed fill would 
disastrous. order estimate accurately the height which the 
water would rise behind the dam during flood, knowledge the 
true laws governing the flow water through contracted opening 
was necessary. 

estimate the area and frequency the flooding land which 
will take place the future, result the construction the 
detention dams, computations were made ascertain the area which 
would have been covered the floods that have occurred the past. 
several these dams, the conduits are large, and the floor the 
basin very flat, considerable land would flooded the basins 
before the water reached the top these openings. many the 
smaller floods, the flow would never sufficient reach the top the 
conduits. While the basins were filling this point, the flow would 
take place through the conduits the same manner through bridge 
which the piers occupy large portion the waterway. Here, 
again, order determine the backing which would take place, 
understanding this phenomenon flow was necessary. 
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APPENDIX 
UNSTABLE STATE THE STREAM FROM THE CONTRACTIONS. 


Whenever channel which water flowing high velocity 
changes abruptly into wider channel, with bottom approximately 
level, and nearly the same elevation that the narrower channel, 
unstable state flow may The conditions under which this 
took place the experiments the contractions are shown Fig. 20. 
When the water started flow through the contractions, passed down 
the center the channel below, with slight eddy either side. 
(Fig. (A)). This was unstable condition, however, and soon the 


stream began waver slightly and 


stable state, and the flow would 
continue this position indefi- 

nitely. was quite difficult de- (A) 


flect back into central position 
again. first the writer thought 
that was due slight irregular- 
ities the bottom, but the de- 
flection seemed take place 
often one side the other, 
and had observed the same 

phenomenon another apparatus 

under somewhat similar conditions, the conclusion was reached that 
this was not the cause. 


When the stream from the contraction flowed the center the 
channel, the friction this moving water the quiescent water 
both sides tended draw this quiet water away from the contraction, 
making the tail-water level near the contraction lower than some 
distance down stream. The water level both sides the flowing 
stream this unstable state, was the same. The higher water down 
stream, however, tended flow back toward the contraction, and 
slightly greater quantity flowed back one side the stream than 
the other, the water level that side became higher. The quiet water 
this side, therefore, exerted greater pressure the flowing stream 
than the water the opposite side, tending force the flowing stream 
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toward the lower side. This allowed larger quantity water flow 
back the higher side, causing still greater deflection, which 
increased until the position shown Fig. (B) was reached. The 
change the flowing stream from central position permanent 
deflection the side the channel was matter only few 
seconds. 

remedy this condition, low submerged weir was placed across 
the channel, ft. below the bulkhead (Plate XII), which introduced 
slight drop the water surface this point. The water surface 
below this weir was lower than the surface the tail-water the two 
sides the stream, near the contraction, and there was tendency 
the water, therefore, flow the channel toward the contraction 
and cause deflection the stream. 
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THE PRODUCTION TOLUOL 
FROM GAS PLANTS* 


Toluol the hydro-carbon which forms the base the well-known 
explosive, T.N.T. 1914, the production toluol the United 
States was estimated 700000 gal. for the year; during the war the 
United States Ordnance Department undertook measures increase 
the production and, the time the signing the armistice, was 
conservatively estimated that, the end 1919, such production 
would have been rate least gal. per year. This 
inerease was obtained: 


(a) stripping gas manufactured water gas plants; 
(b) building coke oven plants; 

(c) cracking petroleum oils and solvent naphtha; and 
(d) various other ways yielding small quantities. 


The development, with regard stripping water gas, furnished 
interesting problems connection with the standards illuminating 
gas established Public Service Commissions throughout the country 
and, for this reason, became involved the National problem the 
conservation fuel. New York City, the situation was further 


This paper will not presented for discussion any meeting the Society, 
but written communications the subject are invited for subsequent publication 
Proceedings, and with the paper Transactions. 


New York City. 
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complicated State legislation which regulated not only the price 
gas, but its quality. 

This paper traces these complications, and brings forward.for con- 
sideration the question, whether not enormous waste fuel 


still taking place, because heat light standards established when 
was comparatively cheap. 


The standard United States Army high explosive the beginning 
the war was Trinitrotoluol, more generally known T.N.T., which 
obtained nitrating toluol, colorless, oily liquid. Chemically, 
toluol hydrocarbon definite composition, having the formula, 
the so-called benzene series. The specifications the 
United States Ordnance Department require that its paraffin content 
shall not more than the volume, and that shall all distil 
between 109.4° and 111.4° cent. About crude T.N.T., 
refined T.N.T., can produced from gal. toluol. 

Prior August, 1914, toluol was made the United States 
limited extent, the production that year being estimated about 
gal. was used chemical trades, as, for example, the 
rubber industry and the manufacture saccharin, drugs, and dyes, 
but, for the most part, was not separated from other oils with which 
was manufactured. that time, the principal source toluol was 
from the by-product coke ovens, where was obtained from the distil- 
lation coal, specially designed condensing apparatus; small 
quantities were also obtained from some the gas companies from 
their gas-holders and drips. 

Shortly after the beginning the war, 1914, both the British and 
French Governments desired great quantities T.N.T., and, con- 
sequence, many toluol and T.N.T. plants were placed under construc- 
tion the United States. the spring 1916, the capacity the 
T.N.T. plants this country had reached output about 000 000 
per month, and plants less capacity were operating Canada. 
Practically all the toluol needed for these plants was produced the 
United States, and, addition, some excess was produced and exported 
for nitration British and French factories. 

The urgent demand for toluol resulted forcing its price $7.00 
per gal., the spring 1915. The price fluctuated between that and 
$4.00 per gal., until the spring 1917, although trade journals have 
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recorded sales high $12.00 per gal. April, 1917, the market 
price was $4.50 per gal. 

was apparent May, 1917, when the requirements the Ord- 
nance Departments the Army and Navy took definite shape, that 
there would most serious shortage toluol. June, conference 
between these Departments, well representatives England, 
France, Italy, and Russia, was held, and July, 1917, the Council 
National Defense appointed board investigate this situation. This 
Committee reported July 27th, 1917, that the existing plants would 
not able meet the demand. Sub-Committee Coal Tar By- 
Products was formed and instructed report methods fol- 
lowed relieve the situation, and was not until September 17th, 
1917, that its report, with recommendations, appeared. 

apparent, consequently, that, the beginning the war, the 
United States was not prepared meet the situation with regard its 
most important high explosive. Fortunately, the requirements 
T.N.T. were considerably decreased the fall 1917 the adoption 
the Ordnance Department amatol the standard shell-filler for 
explosive shells. Amatol mixture T.N.T. and Ammonium Ni- 
trate, proportions varying from 20% T.N.T. and 80% Am- 
monium Nitrate, 50% either, these mixtures being used that 
time the Allies one their standard high explosives. 

The Gun Division the Ordnance Department was charged with 
the responsibility relieving the situation with regard toluol, and 
Col. Jay Hoffer, then charge, assisted Col. (then Maj.) James 
Burns, requested permission from the War Industries Board, 
September, 1917, contract with gas companies for the 
and operation toluol-recovery apparatus. There was formed, there- 
fore, within the Gun Division, the Toluol Branch the Explosives 
Section, which took complete charge the constructive development 
the toluol industry. Steps were taken immediately investigate 
every possible source from which toluol could derived, but, inasmuch 
definite had already been made build apparatus 
the works gas companies strip domestic gas its light oil 
content, the first measures adopted were negotiate contracts for the 
construction such apparatus and obtain the consent the various 
gas companies and Public. Service Commissions interested, that this 
work could proceed. 
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These negotiations were most difficult, because stripping the gas 
decreased its candle-power. The question the candle-power furnished 
the gas companies consumers had been for years most delicate 
one, and, therefore, representations had first made the Public 
Service Commissions requesting that the standard candle-power 
reduced. Amicable negotiations were concluded between the Ordnance 
Department and the Public Service Commissions all cities which 
was desired make such installations, except the case New 
York City, where the Public Service Commission laid down rules 
impossible for the gas company the Ordnance Department 
The urgency the situation the case New York City required 
action, inasmuch this city was expected furnish very 
large portion the toluol. With the the gas companies, 
was determined, therefore, proceed immediately construct within 
the plants the Consolidated Gas Company and the Brooklyn Union 


Company thirteen stripping plants for the extraction toluol, the 


Ordnance Department guaranteeing, for its part, hold harmless the 
gas companies from any damages whatever caused either the con- 
struction operation such plants, and the gas companies, their 
part, agreeing furnish the land free charge and operate the 
plants absolute net cost, without any profit whatever. 

Altogether, thirty-two gas-stripping plants were placed under con- 
struction all parts the country, from Boston, Mass., Albany, 
Y., Washington, C., New Orleans, La., St. Louis, Mo., 
Denver, Colo., and Seattle, Wash., and contracts for the construction 
all these plants were let promptly possible three contractors, 
the work being divided between them the judgment the Toluol 
Branch deemed best under the circumstances. 

should not thought, however, that the choice location 
these various plants was left any haphazard guess. The Toluol 
Branch was very careful prior awar any contract make tests 
the gas that was being manufactured, determine the suitability 
its toluol content for nitration. Estimates cost construction 
and operation were gone into most carefully, the general rule laid down 
having been that plant should undertaken which would cost for 
construction more than the product obtained multiplying its esti- 
mated yearly output, gallons, $2.00, and could 
operated expense not exceed $1.50 per gal. output. 


J 


Provision had also made for refining the crude toluol which 
was obtained from these gas plants, and for transporting both 
the crude and pure toluol, 250 tank cars having been ordered and 
purchased for this purpose alone. addition, arrangements had to. 


made for the chemical control the plants, devise test methods for 


operation, and instruct and drill the operators. 

The gas which was stripped the Ordnance Department, was 
usually carbureted water gas, manufactured adding gas-oil vapors 
blue gas formed the chemical interaction between steam and 
ineandescent coke hard coal. rule, from 3.to gal. oil were 


added each 1000 cu. ft. gas manufactured, the quantity oil 


used being dependent the illuminating quality and heat units 
required the gas finally sent out. New York City, for example, 
the State laws required the standard for gas e-p., and, for this 


purpose, generally, gal. gas oil were required for each ft. of: 


gas. This gas contained approximately 650 B.t.u., more, per cu. 
ft., and the gas-stripping apparatus through which recovered 


toluol about the gas oil used the 


the gas. addition, however, the toluol recovered, considerable. 


quantity benzol and solvent naphtha was also recovered, the quantity 
benzol being about one and one-half times that the toluol and the 
quantity solvent naphtha about one-half that These 
other by-products were also valuable for explosives, inasmuch benzol 


was used the base for picric acid, the favorite high explosive the 


French, and solvent naphtha was demand the Navy for one its 
high explosives—tri-nitro-xylol—although the manufacture the latter 
the Navy never reached quantity production. Large quantities 
acid, however, were made the United States for the French, 
Government. 


The gas, manufaetured the gas companies, passed. through 
tall tower filled with wooden grids through which absorbent oil. 
The gas passes counter-current this absorbent oil 
loses its toluol, benzol, and xylol content, and then distributed 
through the mains the gas company without. these 
light oils. The quantity these light oils which can absorbed, 
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dependent both the quantity absorbent oil circulated through this 
tower, its absorbing quality, and the temperature and the velocity 
the passing gases, that wide variations stripping can obtained 
manipulation. Later, the light oils are separated from the absorbent 
oil the customary distillation processes using steam. 

The gas which then distributed through the mains, has lost 
considerable portion its candle-power, well some its heat 
content. possible some cases add enough gas oil the 
original manufacture the gas that, even after scrubbing, the gas 
will have the desired candle-power, but this method retaining candle- 
power most extravagant and wasteful, since oil the most expensive 
ingredient used the manufacture gas; or, the gas may have its 
former lighting power restored spraying back into the scrubbed gas 
other light oils, exclusive toluol, but this, naturally, also most 
extravagant, because these light oils have distinct commercial value. 

New York New York City, the Public Seryice Commis- 
sion had made official order insisting either that the full statutory 
furnished the consumer, that the gas company, not 
exceeding the period the war, deliver gas containing 650 B.t.u. per 
cu. ft., with rebates whenever the gas dropped below this standard, and 
requiring, further, the latter case, that each consumer using flat 
flame burners, application, would furnished with two incandescent 
mantle burners, and requiring, further, that the gas companies maintain 
number testing stations. 

The gas companies refused accept this permissive order the 
Service Commission, and matters with regard the operation 
these plants made progress, although their construction was actively 
pushed, and the Street Plant the Consolidated Gas Company, 


one the largest its plants, was ready for operation April 


1918. 

Officials the Ordnance Department had held frequent conferences 
with the Public Service Commission, but the Commission still held 
its ground that the consumers New York City must furnished 
either with gas with gas fulfilling all the requirements 
its order, and that, necessary, either the Government would have 
furnish additional gas oil the companies, the standard could 
maintained that method, measures operation would have 
adopted which would meet the order. 


as 
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this point there arose further complication; the winter had 
been most severe, and the movement all fuel supplies was extremely 
slow. may even remembered that the Fuel Administration during 
this time had ordered fuelless days, and was absolutely out the 
question obtain for the gas companies more oil than they were using 
that time. was most difficult for them obtain any oil all, 
inasmuch cargoes were frequently commandeered the Army 
and Navy for direct military operations. 

final conference held early April, this situation was again 
explained the Ordnance Department the Public Service Commis- 
sion, and the crying need for toluol was made clear. Under these cir- 
cumstances, the Service finally consented permit 
the Ordnance Department operate these gas-stripping plants 
deemed proper under the circumstances, being suggested that time 
that the gas sent consumers should not fall below c-p. and 
that careful records would kept the complaints consumers 

order the Ordnance Department, the 21st Street Plant, there- 
fore, was placed operation April 14th, 1918, followed due 
course the other plants. was found that the consumers 
notice the difference the quality the gas, and experiments were 
carried out, therefore, the Mutual Gas Company’s plant, deter- 
mine whether further lowering would cause any complaints. The 
candle-power was dropped gradually this plant from low 
and yet additional complaints were received from the con- 
sumers. When this situation was further explained the Public 
Service Commission, the Commission acquiesced permitting the 
representatives the Ordnance Department operate these plants 
standard lower than the originally set, and, consequence, 
gradual decrease candle-power output was effected all plants 
until, the time the signing the armistice, the average candle- 
power New York City was approximately 16, and yet the consumers 
were apparently ignorant the fact. 

Careful records were also kept the loss heat units resulting 
from the stripping the gas, and was curious that exact ratio 
could found between loss candle-power and loss heat units. 
probable that the average heat units cubic foot gas which 
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averages were probably the neighborhood 620 B.t.u.; 
other words, the gas lost 27% its illuminating power and less than 

Mention has been made the serious shortage the supply oil 
during the spring and summer 1918. The distribution oil through- 
out the United States had been placed the hands the Fuel 
Administration, and one its assistants conceived the idea that 
tremendous quantity oil could saved for the country’s commercial 
industries for war purposes the gas companies throughout the country 
were: prohibited from using their usual supply gas oil. The Fuel 


Administration had taken census the total quantity oil used 


the gas companies for this purpose, and had estimated that the average 
heating value the gas produced throughout the United States was 
about 600 B.t.u. per cu. ft. gas, and that compulsory order were 
issued the National Government ordering that gas furnished 
consumers higher than 528 B.t.u. per cu. ft., that possible saving 
would made about 0.7 gal. oil per 1000 ft. gas. This 
proposed action the Fuel Administration was the greatest 
importance the Toluol Branch, which that time had practically 
completed plants estimated produce 000 000 gal. toluol per year, 
and the production toluol was directly dependent the quantity 
gas used, this order would have resulted loss production 
gal. toluol per year from the Ordnance plants alone, and 
loss about 750000 gal. from plants owned private interests. 
The Ordnance Department, however, studied the problem, and obtained 


figures show that the large savings oil such reduction 


standard were not great the Fuel Administrator believed, and 
efforts were made impress the importance non-interference with 
the production toluol. 

April 23d, 1918, the Fuel Administration was preparing issue 
order forcing the gas companies cut down their consumption 
oil per 1000 cu. ft. gas manufactured. should noted 
that this action the Fuel Administration would naturally have the 
all gas companies using gas oil would 
enable them reduce their operating costs material amount and 
would possibly give them renewed hearings before Public Service Com- 
missions fer re-opening cases, which many the companies, 
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because increased costs, were then endeavoring obtain. The Ord- 
nance Department persuaded the Fuel Administrator not issue this 
order (see Appendix without giving all the departments interested 
chance to-appear, and, May 18th, 1918, conference was held the 
office the National Committee Gas and Electric Service. Many 
reports and statistics had been prepared the gas industry sup- 
port the order the Fuel Administration; general, all gas company 
officials testified that the consumer received the same benefit from gas 
low heating value from gas high heating value, while repre- 
sentatives the Public Service Commissions and the Bureau 
Standards testified the contrary. The Ordnance Department 
time took sides the dispute merits this phase, 
recognized that such matters were not within its jurisdiction, but 
always based its arguments against issuing the order, because its 
effect the toluol programme, two reasons: that the 
quantity oil saved would not great, inasmuch the majority 
gas plants would still require the same quantity oil order 
produce toluol; and (b), that case, the oil required excess 
that needed furnish 528 B.t.u. gas, would have furnished 
the gas companies the Ordnance Department expense 
many millions dollars. 


The Toluol Branch prepared statistics (Table showing the 


duction toluol from gas plants, assuming the standards remain 
unchanged and then established 575, 550, and 528 B.t.u. per 
ft. gas, and also (Table showing the total quantity 
gas oil used the New England, Middle Atlantic, Middle West, 
Southern, and Pacific States, both plants producing toluol and those 
not producing toluol. 

June 5th, 1918, conference was held the office the Fuel 
Administration, which representatives the various State Public 
Service Commissions presented their views. the following day, 
the Oil Administrator, and representatives the Ordnance Depart- 


“ment, all the statistics that been prepared, and, 


result this conference, the Oil Administrator stated was 
that the quantity gas oil saved issuing order for 
lower standard for gas would not warrant the order. 
Consequently, the Ordnance Department considered the matter 
closed, but, apparently, interests connected with gas industry were 
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TABLE 


Production Toluol from gas plants, Reduction 


gallons. production, gallons. 
450 000 950 000 
TABLE 


Non-Toluo 
Toluol Plants. Plants. 


States 750 000 000 000 


750 000 

Middle Atlantic 426 902 000 156 000 000 583 702 000 
Southern 700 000 580 000 280 000 
Pacific 600 000 000 561 000 
652 005 000 289 941 000 891 946 000 


process plants the Pacific Coust are not included. 


not satisfied. The Fuel Administration about the end 
June, that Director Gas Plants had been appointed, and the 
question lowering the standard was immediately re-opened. July 
22d, 1918, the Director Gas Plants called meeting his office, 
which there were present representatives the Fuel Administration, 
the Bureau Standards, the War Trade Board, the National Com- 
mittee Gas and Electric Service, and the Ordnance Department. 
The Director Gas Plants was very frank announcing that was 
his intention have the Fuel Administration issue notice ordering 
the standard all artificial gas 528 B.t.u. per cu. The 
Ordnance Department immediately took exception the order pre- 
pared (see Appendix basing its opposition two broad claims: 
First, that the order issued would save very little oil, and, second, 
that would transfer millions dollars from the Treasury the 
United States the gas companies. Because these objections, the 
postponed issuing this order, and further conference was 
called for August 28th, 1918, which representatives the gas 
companies, the Public Service Commissions, the Fuel Administration, 
the Bureau Standards, War Industries Board, War Trade. Board, 
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and Ordnance Department, were present. this meeting only repre- 
sentatives the gas companies were heard, and they were almost 
unanimous stating that, their opinion, the consumers would not 
feel the reduction heat light standards and that was 
for the best interests the country reduce these standards. 
seemed the representatives the Ordnance Department that the 
Director Gas Plants had definitely determined issue the order, 
and the matter was deemed urgent that the Ordnance Department 


presented its case through the Chief Ordnance the Secretary 


War. 


consequence, September 7th, 1918, the Assistant Secretary 
War addressed letter (see Appendix IIT) the Fuel Administrator 
citing the history the case and requesting that the so-called 528 
B.t.u. order not issued. receipt this letter, the Fuel Admin- 
istrator appointed new committee consisting the Director Gas 
Plants, the Director Natural Gas Plants, and representative 
the Bureau Standards, report the advisability issuing 
this order. This Committee presented divided report, the representa- 
tive the Bureau Standards recommending that the order not 
issued. The Committee finally agreed, however, compromise, that 
place issuing mandatory order the various gas companies 
throughout the country, request (see Appendix IV) made the 
Fuel local authorities throughout the country that 
they arrange with their service corporations maintain low 
standard could considered consistent with efficient and good 
service, the object being conserve the maximum quantity fuel for 
more necessary purposes. The form this request was satisfactory 
the Ordnance Department, inasmuch left open that Depart- 
ment chance for appeal local authorities should found that 
the toluol programme would affected adversely. 

The signing the armistice, November 11th, 1918, changed 
conditions again, and, shortly after that time, Dr. Harry Garfield 
issued the following notice the press: 


ADMINISTRATION. 


“United States Fuel Administrator, Harry Garfield, announced 
to-day that, under existing conditions, did not feel warranted 
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recommending local boards the abandonment existing gas stand- 
ards measure. 

committee was appointed connection with the 
Bureau Standards investigate the value artificial gas, 
but since the creation this committee, Mr. Garfield pointed out, the 
fuel situation has materially changed. 

“Public Service corporations are asked ‘consider whether 
reduction British Thermal Unit Standards companies under 
their jurisdiction, will actually save oil, with the that 


corresponding reduction the price gas. The statement says: 


July last the United States Fuel Administrator appointed 
committee conjunction with the Bureau Standards, 
investigate the heat value artificial gas with view 
ing what change, any, the standard would save coal 
oil. Since the creation this committee, the fuel situation has 
materially changed. The production bituminous coal has increased 
under the stimulus the Administration unheard figures, and 
the situation not critical last summer. Yet, probable 
that under zoning orders the Fuel Administration, some gas plants 
throughout the country will not able receive their customary 
rate coal, and this may necessitate temporary reduction gas 
standards. 

the cessation hostilities the demand for oil and coal will 
transferred other channels and the pressing demand for imme- 
diate deliveries will reduced such extent that the Fuel Admin- 
does not feel warranted asking boards abandon 
existing standards. 

not within the province the Fuel Administration 
thrift general, Mr. Garfield desires attention 
the fact that are using our perilously fast, and there- 
fore Public Service Commissions should consider whether not 
reduction B.t.u. standards the companies under their jurisdiction 
will actually save oil. the interest the public, however, wherever 
reduction quality ordered approved, there should simul- 
taneously made corresponding reduction the price 


Finally, most interesting point out what the Ordnance 
Department did accomplish between May, 1917, and October, 1918. 
Table shows that the production was more than doubled that 
period; and also shows whom the supply was distributed. 
should remembered, however, that the work increasing the supply 
still under way the time the signing the armistice; grant- 


4 
4 
q 
| 


Papers.] 


ing unforeseen contingencies, the production would have reached 
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861 000 gal. per month the middle 1919. 


TABLE 
May, 1917: 
Quantity Quantity 
gallons. Source. gallons. 
690 000 Coke 200 000 was taken Alliesas raw toluol. 
000 Private gas plants.... of. which nitrated. 
800 000 800 


1918: 


270 000'| Private gas 
887 000 Ordnance plants.... 

000 Miscellaneous....... 


which 


697 000 


000 was taken nitrated, 


avy. 

Chemical Industry. 
Army, 
820 000 surplus for Army. 


&2 000 “ “ 
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APPENDIX 


States ADMINISTRATION 


C., May 1918. 


“ORDER. 
“M. Requa, Director. 


“Tt appearing the United States Fuel Administrator that 
the National: security and defense, and the successful 
prosecution the war, that the greatest possible use made our 
supplies petroleum, 

“The United States Fuel Administration, acting under authority 
Executive Order the President the United States, dated 
August, 1917, appointing said Administrator, and subsequent 
Executive Orders, and, furtherance the purpose said Order 
and the Act Congress therein referred and approved August 
10, 1917. 

“Hereby orders and directs that until further other order the 
United States Fuel Administrator, 

“The standard for artificial gas manufactured for distribution, 
hereby fixed 528 British Thermal Units per cubic foot (Massa- 
chusetts standard), superseding all previous standards. 

“The above order take effect immediately and become 
operative with the least possible delay. 

“Nevertheless, expressly understood that all gas companies, with 
toluol plants, shall use sufficient oil and shall conduct their operations 
accordance with the requirements the Ordnance Department, 
obtain the maximum amount toluol which their plants can 
produce; but the B.t.u.’s the distributed gas, must not reduced 
below the standard (of 528) fixed herein, without special license from 
the Ordnance Department. 

States 


APPENDIX II. 


JULY 22p, 1918. 


“ORDER. 


“1. appearing the United States Fuel Administrator that 
essential the National Security and Defense, and the successful 
prosecution the war, that the greatest possible use made our 
supplies petroleum and coal. 

“2. The United States Fuel Administrator, acting under authority 
Executive Order the President the United States, dated 
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August, 1917, appointing said Administrator, and subse- 
quent Executive Orders, and furtherance the purpose said 
Order and the Act Congress therein referred and approved 
August 10, 1917. 

“3. Hereby orders and directs until further other orders 
the United States Fuel Administrator: 

That all plants which artificial gas produced for public 
consumption, and which toluol toluol-producing material not 
recovered for the United States Government, its contractors 
agents, the use gas oils and bituminous coal hereby restricted 
that amount necessary each said plants produce gas having 
gross heating value five hundred and twenty-eight (528) British 
Thermal Units per cubic foot delivered the consumer hereinafter 
specified. 

That artificial gas producing plants which now, any 
time hereafter, while this order force, recover toluol toluol pro- 
ducing material for the United States Government, its contractors 
agents, the use gas oil hereby permitted excess the amount 
specified Clause this order, for the purpose recovering such 
required each case the United States Government, its contractors 
agents. 

That all illuminating-power standards quality for artificial 
gas supplied for public consumption now effect are hereby suspended. 

heating value standards quality excess five 
hundred and twenty-eight (528) British Thermal Units per cubic 
foot for artificial gas supplied for ‘public consumption, are hereby 
suspended. 

That the requirement heating value herein made shall 
deemed fulfilled the gas tested any point within radius 
one mile from the manufacturing plant, shall have average 
gross heating value not less than five hundred 
(528) British Thermal Units per cubic foot determined from the 
monthly average daily tests, and the gross heating value the 
closely the condition each case shall permit. 

“9, That this order shall effect the fifteenth day August, 
1918, within period thirty days thereafter, the conditions 
any artificial gas plant the territory served require this 
time before the order goes effect, but case shall the non- 
observance this order permitted beyond the 30-day. period herein 
provided except special permission the Fuel Administrator. 
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APPENDIX 


“SEPTEMBER 1918. 
Dear Mr. 

“1. understood that the Fuel Administration considering 
the issue order establishing throughout the country 
standard for artificial gas 528 per foot, measure 
conserving oil and coal. 

“2. desire bring your attention the efféct which such 
order will have upon the production toluol from gas scrubbing 
plants. 

“3. one means meeting the serious shortage the supply 
toluol required for the Army Programme, special efforts have been 
made recover the maximum amount toluol from water gas 
plants. The Ordnance Department spending over for 
additional plant facilities this character, and from the gas scrubbing 
plants provided, plus those installed private corporations, 
estimated that toluol will recovered from 65% the water gas pro- 
duced the country. The yield which the Ordnance Department 
has been counting predicated the continuance the present 
heat standards. 

“4. 528 order goes into effect, seems reasonable 
assume that order maintain the required toluol production, 
the Ordnance Department will have make arrangements supply 
the oil the gas stripping plants corresponding the. difference 
between the requirements maintain the present standards and the 
proposed ‘standard 528 B.t.u. 

“5. this extent, believed that there will conservation 
gas oil and the Ordnance Department estimates that they will 
put extra and unexpected expense yearly rate over 
applied the gas stripping plants Greater New 
York only, which figure may over applied 
the whole country. 

“6. the above procedure not followed, the loss toluol 
production estimated gal. per annum, which 

While extremely difficult estimate the probable net 
conservation gas oil which would result from the establishment 
528 standard, has been estimated that this figure for 
the entire country would probably not exceed 000 bbl. per annum 
applied the gas plants (including the Pacifie Coast) not equipped 
recover toluol. 

While understood that the continued use gas oil the 
stripping plants the rate necessary insure the full protection 
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toluol expected, would not prevented the proposed order, the 
matter serious its effect economically and otherwise the 
Army Programme, that have felt the problem should presented 
you this way, realizing that will receive careful consideration 
prior final decision regard the issuance such order. 


“Respectfully, 


“Acting Secretary 


APPENDIX IV. 


ARDS VALUE Gas, THE ADMINISTRATOR. 


“The United States Fuel Administration undertaking provide 
every possible way for the conservation fuel order minimize 
the shortage which imminent under present war conditions and 
needs. 

“The gas companies the country are large users oil, coal, 
and coke for making gas. After several months investigation, 
has been determined that substantial reduction the heating value 
manufactured gas and the elimination all illuminating power 
standards would, many result material saving these 
fuels. 

“In consequence this the Fuel Administration has been contem- 
plating the issuance order all manufacturing gas companies 
the country reduce the heating value gas delivered con- 
sumers 528 B.t.u. monthly average. Realizing, however, that such 
reduction the heating value gas will, some cases, reduce 
the cost manufacture and also the quantity service rendered and 
thus raise questions for local authorities adjust, the Fuel Adminis- 
tration wishes accomplish these desirable changes through the 
voluntary action State Commissions local authorities, rather 
than directly its own order. 

“You are, therefore, advised that the earnest wish the 
United States Fuel Administration, measure essential the 
national security and defense and the successful prosecution the 
war, that you should, wherever conditions permit the saving 
fuel this way, take such action may necessary into 
effect the earliest possible date, not later than 
reduced war-time standard for manufactured gas 
consumers, for this purpose minimum 
“The reason for suggesting 528 that the lowest 
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that has thus far been tried out practice the United States. 
the minimum which has been effect 
January 1918, and which has recently been adopted the Con- 
necticut 

the wish the Fuel Administration that the gas companies 
should maintain low standard consistent with efficiency 
and good service, order conserve the maximum amount fuel. 
Unless such standard put into general effect, there may not 
enough fuel supply the needs gas companies generally throughout 
the country, and large proportion, not all such companies, 
might have restricted the use fuel extent which 
would prevent them from maintaining existing standards. 

“It particularly requested that the regulatory bodies take such 
steps will put this order into immediate effect, even cases for 
which readjustments the price for gas might appear proper 
authorities. 

“Your compliance with these recommendations will the 
national interest and great assistance and relief the Fuel Admin- 
istration and make the difficult task rationing the fuel supply 
gas companies unnecessary. 

“The United States Fuel Administration does not wish under any 
circumstances, restrict the fuel which toluol recovering com- 
panies require for the manufacture gas and the recovery toluol 
the same extent heretofore. Gas companies recovering toluol 
should, therefore, permitted operate excess this standard 
whatever extent necessary produce toluol. 

the standards for gas quality are such restrict 
prevent the satisfactory recovery toluol, urged that they 
modified when requested the War Department. Otherwise, 
this request change standard does not apply any company 
producing toluol. 

“As further measure conservation, the United States Fuel 
Administration authorities make every effort obtain 
greater efficiency and economy the domestic and industrial uses 
gas. secure substantial improyement efficiency and economy 
the domestic and industrial uses. gas, will necessary 
have the users gas exercise care and intelligence the choice 
utensils and the burning gas. large part the gas made 
used cooking and frequently the net efficiency such operations 
not over twenty-five per cent.; care may considerably 
increased. Gas companies can help the Administration adjusting 
appliances properly and teaching their customers how use gas 
the industries, also, care should taken use 
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gas but not waste it. The use mantle lights place open 
flame burners encouraged, and pilot iamps should not 
burned higher than necessary. 

“The Fuel Administration will appreciate reply from the local 
authorities the action which taken contemplated this 
request”. 
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THE BAZIN WEIR FORMULA 


HYDRO-CHEMICAL GAUGINGS 


Discussion* 


Nagler. 
writer had not intended enter into discussion comparing the 


results all weir experiments with his own hydro-chemical gaugings. 


Engineering literature has worn this subject practically threadbare. 
verifying the Bazin results, the hydro-chemical gaugings naturally 
differed from the conclusions other experimenters; but the main 
intent the paper was new set experiments which, having 
been executed, was found check with the formula for discharge 
weirs, which Bazin deduced from his studies, far beyond the actual 
range head the Bazin experiments. 

With the contribution engineering practice such valuable 

The hydro-chemical method measuring water becomes quite 
reliable any so-called “tank” volumetric process when conducted 
with equal degree fact, the hydro-chemical 
method volumetric process and depends the accurate measurement 
quantities solution; and the determine the number 
parts chlorine other element given quantity water with 
great refinement and ease the engineer can measure base line. 
This hydro-chemical method, therefore, becomes compatible with any 


other volumetric process for measuring water effort determine 


Discussion the paper Nagler, Assoc. Am.. Soc. con- 
tinued from November, 1918, Proceedings. 


Author’s 

Received the Secretary, November 10th, 1919. 
Transactions, Vol. LXXX, 


| 
7 
q 
{ 
‘ 
tt 
| 
; 
oy 
it 
| 
{ 
i 
| 
: 
if 
| 
! 
4 


Mr. 
Nagler. 


weir coefficients check weir formulas. neither case can exact 
values obtained, but the truth revealed proportion the ac- 
curacy, range, and square root the number measurements; and, 
thus, sufficiently great number experiments constitute adequate 
basis for the “verification any formula,” even the evolution 
the formula itself. 

The writer has mentioned that the experiments the late 
Francis, Past-President, Am. Soc. E., were contained between the 
limits 0.736 1.006-ft. head the weir; should have added 
that only the experiments weirs with end contractions suppressed 
were referred to, being included the series numbered 44-55 and 67-71, 
with weir 9.992 ft. long. The writer did not attempt make his 
work comparable with any experiments contracted weirs. The 


mean depth the channel behind this suppressed weir used Mr.. 


Francis was 5.048 ft. The pipes communicating with the hook-gauge 
chamber opened near the bottom the channel, ft. from the weir.* 
Mr. Stearns that the writer’s point measurement for his 
Gauge was not comparable with that used Mr. Francis, although 
was ft. from the weir, because was not about 4.80 ft. below the 
weir crest. However, since the writer’s weir crest was only 3.72 ft. above 
the bottom the channel approach, believed that was fulfilling 
the conditions the Francis weir locating the point measure- 
ment ft. from the weir and near the bottom the channel. Inci- 
dentally, Mr. Francist found the difference the head measured 
ft. and ft., respectively, from the weir “inconsiderable,” and 
average equal only 0.0014 ft. for heads the weir very 
nearly equal ft. 

The accuracy the statement that Gauge the writer’s experi- 


‘ments measured the head the weir point comparable with that 


used Messrs. Fteley and Stearns has also been questioned Mr. 
Stearns. The point used the writer was ft. from the weir and 
0.414 ft. below the weir crest, and, quoting from the paper Messrs. 
Fteley and Stearns “Description Some Experiments the Flow 
Water Made During the Construction Works for Conveying the 
Water Sudbury River find that these experimenters 
used point quite similar: 

“The orifice the glass was 0.04 ft. diameter, and was originally 
ft. from and 0.414 ft. below the level the crest the weir; was 
afterwards moved 0.02 ft. higher.” 


This was the point used Messrs. Fteley and Stearns their 

experiments velocity approach, which they varied the height 
“Lowell Hydraulic 107, also Plate XIV, Figs. 10, and 11. 
Proceedings, Am. Soc. E., May, 1918, 734. 


“Lowell Hydraulic 141. 
Transactions, Am. Soc. E., Vol. XII (1883), 
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the weir above the bottom the channel approach; and although 
this point measurement was not used all their experiments, the 
writer adopted being representative, since also practically 
equivalent the point measurement used their 
the 19-ft. weir. 

all the writer’s gauges, the 2-in. pipe connecting with the 
hook-gauge wells entered the flume normal the walls. The end 
the pipe was carefully dressed with file and was flush with the 
inside wall, case projecting beyond the wood.* writer 
the opinion that when all other conditions are the same, the most 
accurate piezometer would that which gives satisfactory, results, with 
connection maximum cross-section and opening with the body 
flowing water. Such piezometer would respond most readily and 
fluctuations the flowing stream, give result covering 
greater average static conditions, and less likely respond 
the influence small stray diagonal currents. piezometer with 
2-in. orifice and short 2-in. pipe connection with the stilling well, 
should produce more accurate results than small }-in. orifices 
with long rubber hose connections, similar those used the weir 
experiments Messrs. Fteley and Stearns. 

The writer still wishes maintain his opinion that, general, 
large scale weir experiments have been limited those low: heads, 
due the limitations the size the measuring basin. Operating 
under head equal the highest one the writer’s weir, the discharge 
over the Francis suppressed weir would have filled his basin but 
sec.; the Fteley and Stearns 19-ft. weir would have filled its enormous 
basin but min., and the standard Bazin weir would have filled its 
basin less than min. 

Almost all weir formulas are practically identical their introduc- 
tion the more significant variables such and The main 
difference usually defined their method the 
“velocity approach” correction and its magnitude, Hence, testing 
the applicability and accuracy the different formulas, would seem 
that the logical procedure would magnify the necessity for the 
introduction this factor velocity approach, instead minimiz- 
ing it; formula which the most accurate when large 
velocity approach correction becomes necessary, that which most 
correctly incorporates this element. therefore, wishes 
take exception Mr. Stearns’ that his high head experi- 
ments seem “have little general value, because the high velocity 
the water the channel approach”, and, for the same reason, 
suggests the title his paper that his experiments verify the Bazin 
formula. Mr. Stearns also presents comparison the effect 


Proceedings, Am. Soc. January, 1918, 16, 
Proceedings, Am. Soc. E., May, 1918, 729. 
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velocity approach the extreme case for the Bazin experiments 
0.144 ft. weir 0.80 ft. high, and for the Fteley and Stearns experi- 
ments 0.128 ft. weir 0.50 ft. high, whereas the writer’s maximum 
case was 0.377 ft. weir 3.72 ft. high. Without mention the 
measured head the weir, however, this worthless and 
would lead one infer that the greatest effect was that which occurred 
the hydro-chemical experiments. This, however, not the case. 
Expressed percentage the discharge over the weir, the effect 
due the velocity head approach each follows: Bazin 
experiment, 17% Fteley and Stearns experiment much 25%; and 
the experiment, per cent. Actually, therefore, 
Messrs. Fteley and Stearns, themselves, have presented the Profession 
with the experiment involving the maximum effect the velocity the 
channel approach the weir. also appears that the writer’s 
experiments are within the limit those Bazin the effect 
velocity approach, and, verifying the Bazin formula for high 
heads, there fair assurance the applicability this formula 
weirs other heights discharging water under similar heads. 

Far more important than the production uniform velocity 
the channel approach seems the production smooth stream 
line motion the water approaching the weir. channel with 
mathematically uniform distribution velocities not equilibrium, 
due the increased friction near the sides and bottom. channel 
approach considerable length not only advisable but necessary 
produce condition. The conditions may improved 
the addition screens baffles; but, many instances, alone, 
with short channel approach, would not produce the desired 
condition. Messrs. Fteley and Stearns performed experiments which 
the channel approach was short that was necessary place 
the close and ft. from the weir; the latter case, 
the screens were only ft. from the point measurement the head. 
Bazin intimates that this unfavorable condition may possibly the 
cause the constant differences the two Fteley and Stearns series 
experiments and the discrepancy between their results and those 
other experimenters. interesting this connection note that 
the production eddies non-uniform distribution velocities 
near the weir would tend decrease the discharge over weir; 
whereas, those experimenters using the shorter channels approach, 
necessitating the use screens, secured the smaller discharge, while 
those using the longer channels approach, with screens far distant 
from the weir, none all, secured the higher coefficients discharge. 

When the writer mentioned waves magnitude the channel 
approach for the experiments with the greatest discharge,* did 


Proceedings, Am. E., January, 1918, 43. 
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not wish convey exaggerated impression the unfavorable 
condition. the worst case, the waves were only in. high, and, 
being momentary, did not affect the constancy the hook-gauge 
readings and, therefore, were not considered objectionable. 

The distribution velocities shown Fig. 11, was the result 
current-meter gaugings taken early the progress the hydro- 
chemical experiments. This condition improved immediately 
the maximum velocity from the left the center the 
stream. The low velocity the surface was attributed the floating 
raft, and disappeared with approach the weir. The object the 
raft was decrease the surface vibrations. the ties only sank 
negligible when the statement was made that the basin was free for 
ft. above the weir. Fig. shows more than 70% the section 
with velocity greater than ft. per sec. and not exceeding ft. per 
sec. more than per cent. Comparatively, this far more 
uniform distribution velocities than that observed the Fteley 
and Stearns experiments the 19-ft. weir, which Mr. Stearns once 
thought “quite fact, one computes the velocities 
shown Fig. the same manner which Messrs, Fteley and.. 
Stearns presented the tabular results their current-meter measure- 
ments the channel approach, one will find that the arithmetic 
mean the individual departures from the average velocity the 
section expressed percentage the average velocity, equivalent 
11% the Fteley and Stearns channel approach, whereas, the 
velocity distribution displayed Fig. gives value than 
5%, more than twice good distribution that once considered 
Mr. Stearns “quite satisfactory”. Furthermore, the. kinetic 
effect the velocity distribution shown Fig. less than 
smaller effectiveness, the production “additional discharge due 
velocity approach”, than that rigidly uniform distribution. 
decrease the velocity approach correction negligible, 
and represents the maximum effectiveness screens other devices 
which might have been added writer’s flume effort 
produce still more uniform distribution velocities. The effect 
such sereens would have been produce still greater, discharge over 
the weir, instead smaller discharge, Mr. Stearns 
For the reasons mentioned, there appears founda- 
tion for Mr. Stearns’ statement that, “judging from the high discharge 
over. the author’s weir with moderate heads, the conditions his case 
were especially One rather led the opposite con- 
clusion, namely, that conditions must. have, been especially favorable. 


velocities the channel approach, the reader referred Water Supply Paper 
No. 200, pp. 20. 
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Fig. involves velocity approach rather than elimination it, 
Stearns would have one believe. The diagram may present 
comparison the different weir experiments with some degree 
approximation, but its method preparation such that does not 
present infallibly true relation. order absolutely correct, 
each experiment should have been treated with velocity 
approach correction differing from the.others, order reduce the 
experiment channel infinite depth. This correction known 
only within certain limits and cannot expressed the value 


found any experimenter, these values vary 


systematically for weirs different heights and under heads. 
Messrs. Fteley and Stearns found that varied from 1.33 1.87,* 
and adopted 1.5 only mean value. The application such 
mean value all the individual experiments, attempt 
eliminate the effects velocity approach, rather involves this factor, 
and presents the experiments neither proper relation themselves 
nor those others. Likewise, Bazin found that varied from 2.52 
1.08, and, presenting method comparable with that adopted 


Messrs. Fteley and Stearns, suggested the use stating, 
the same time, that this method correction for velocity approach 
was not satisfactory. Bazin arrives the following conclusion: 

the values decrease with decrease height weir, 
and that, for given height, they first increase with the head, 
maximum, and then again decrease. 

2d.—That the values (in the Bazin formula), which vary less 
than those with the height the weir, become more nearly equal 
the head increases. 


Furthermore, his series experiments weir 0.75 high, 
Bazin found mean value for equal 2.21, which would seem 
indicate that the application the hydro-chemical experi- 
ments weir 1.135 high, the preparation Fig. 25, would give 
results with deficient magnitude correction, even the average 
for any all the hydro-chemical experiments shown Fig. 25. 
Furthermore, there evidence that does not show the indi- 
vidual Bazin experiments their true location this diagram. The 
same statement might also made the other experiments shown 
thereon. illustration the amount which the selection the 
proper value affects the location the experiments the produc- 
tion such diagram Fig. 25, the writer has prepared Fig. 27, 
showing the location the curve representing the hydro-chemical 
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experiments reduced channel infinite depth with equal 
different selected values. shows exceptionally wide variation 
range and, particularly, for the higher heads, possible variation 
much excess the difference between the results the various 
experimenters. suffices also show that Fig. does not eliminate 
the effect velocity approach, may present excellent 
attempt so. 


Head Weir, Feet. 


CURVES SHOWING LOCATION 
EXPERIMENTAL CURVE 
REDUCED CHANNEL 
INFINITE DEPTH, FOR 

VARIOUS VELOCITY APPROACH 

CORRECTIONS 


3.3 
Fie. 27. 


much closer approximation correct presentation com- 
parison the different weir experiments with those presented the 
writer’s paper, has been prepared Fig. 28. this diagram, 
actual coefficients for the hydro-chemical experiments, 
have been shown for the experimental conditions velocity approach 
under which they were performed. The application unknown value 
thus eliminated. The results other experimenters have been 
reduced like channel conditions, not attempting correct their 
individual experiments, but reducing their derived formulas. Fig. 
merely graphical presentation the tabulation expressed 


Nagler. 
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Table similar Fig. 25, except that gives results for 
channel 3.72 ft. deep. presents true comparison the results 
other experimenters with the writer’s actual experiments. inspec- 
tion Figs. and renders untenable Mr. Molitor’s statement* 
that every case the Bazin experiments are smaller than those the 
writer, and his conclusion that there constant periodic error 
the writer’s experiments appears’ far from the truth. The 
hydro-chemical experiments not give greater discharge than those 
Bazin, except for the three experiments the lowest heads, and even 
these fall within the limits the Bazin experiments They 
verify the Bazin formula quite well for all heads, well the King 
formula and the Lyman diagrams for suppressed weirs, the latter two 
having been recently derived after careful study all standard weir 
experiments date. the writer pleased note the 
excellent agreement the formula proposed Gustav Ritter von Wex, 
presented Mr. Molitor’s discussion. 

Some writers have mentioned the fact that the Bazin formula did 
not fit the Bazin experiments. This statement apparently ignores the 
fact that the Bazin formula was not based the experiments the 
standard weir alone, but total 371 experiments weirs 
different dimensions, aggregate number equal more than all other 
standard weir experiments combined. formula does fit 
the entire series, remarkable degree. Messrs. Fteley and Stearns 
had attempted such generalization results, considerable difficulty 
would have been experienced reconciling their two series experi- 
ments weirs only two different dimensions, and their final result 
which they based the work Francis, well their own, departs 
more widely from its few basic experiments, than the Bazin formula 
does from the many experiments from which derived. 

general, few experiments confined limited range con- 
ditions, matter what precision may claimed for them, not 
form good basis for the evolution formula greater 
number distributed through varying conditions and over ‘wider 
range head, the precision which may somewhat inferior than 
former the few experiments Messrs. Fteley and 
Stearns the 19-ft. weir well determined the weir formula, the 
writer curious know why they finally chose general weir formula 
which departs widely from these experiments, fitting more 
Francis and their own experiments the 5-ft. weir. The Rehbock 
formula furnishes another illustration this same principle. The 
experiments small scale (the weir being only 1.64 
ft.. 0.41 1.64 ft. high, and with heads the 
from 0.03 ft. 0.59 ft.), that seems ridiculous attempt classify 
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Head Weir, Feet. 


28. 


Nagler. 
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3.0 
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this work with large-scale experiments like those Bazin, Francis, 
and Fteley and Stearns. The representation the Rehbock experi- 
ments the formula Fig. quite misleading, since there are 
experiments above 0.59-ft. head the weir and extended down 
head. true representation his work would shown 
curve starting with 0.59 ft. the weir, following that shown 
Fig. 25, and extending beyond downward direction across the 
entire chart, intersecting the right-hand boundary 3.6), about 
0.055-ft. head. Mr. Stearns also error when states that the 
Rehbock experiments above ft. the weir show very little change 
coefficient with increasing heads, since Rehbock performed 
experiments above 0.59-ft. head the weir indicate such propo- 
sition all; and the extension the Rehbock formula these 
higher limits entirely unwarranted. 

contrast the refined work Bazin, passing given quantity 
water over weirs different lengths with side contractions sup- 
pressed, thus forming the basis whereby his formula 
variation which greater than that other experimenters, 
shown Mr. Stearns,* the Tremont turbine tests involving the side 
contraction weirs should have but little weight. fact, Mr. 
Stearns had used the correction for side contractions evolved 
Francis for this very set experiments, would have been forced 
quite different conclusion. Mr. performed these experi- 
ments with the intention determining the effect side contrac- 
tions, and developed the formula for these Trernont turbine tests, 
namely, 0.05 nh), where equals the corrected length; 
the number contractions; the actual measured length the 
weir; and the observed head. The change the coefficient the 
second term the binomial from 0.1 0.05 quite materially affects 
the results Table and since Mr. Francis himself finally adopted 
0.1 for the value the coefficient merely because its simplicity, 
the writer recomputed Table the more correct basis. The results 
show the “average difference” the case the Fteley and Stearns 
formula 1.13%, the case the Rehbock formula, 1.03%, 
and the Bazin experimental curve, 0.48%. other words, the 
Fteley and Stearns and Rehbock formulas not increase rapidly 
with decreasing heads the weir more than twice the amount 
which the Bazin experimental curve found exceed the proper rate 
increase indicated the Tremont turbine experiments. 
correct these experiments, therefore, shows far better 
agreement with the Bazin formula than with the other two. 

Mr. Molitor calls attention the Rafter experiments, with heads 


the weir 4.67 ft., noting that they not agree with 


Proceedings, Am. Soc. E., May, 1918, 733. 
“Lowell Hydraulic Experiments,” 86. 
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the hydro-chemical experiments. Fig. has been prepared show 
graphical comparison the Rafter experiments with those the 
writer. This diagram similar Fig. 28, being based weir 
fi. high. The coefficients for the Rafter experiments which were 
weir 5.2 ft. high, have been reduced equivalent coefficients for 
weir 3.72 ft. high, correcting the observed head amount 
equal the difference velocity approach correction weirs 5.2 
ft. and 3.72 ft. high, respectively. mean value 2.2 was used, 


Per 


EXPERIMENTS 
Weir 3.72 ft. high 


e Rafter’s "4 (uncorrected) for 
Weir 5.2 ft. high 


pe E: 


Coefficient 
29. 


being that found Bazin his experiments velocity approach 
for the weir most nearly equal 3.72 ft. This probably as. close 
the true correction could approximated, and involves but little 
error, due the the discharge over the weir the Rafter 
experiments was computed the Bazin formula itself. The diagram 
reveals several facts: First, that the Rafter experiments are quite 
inconsistent within themselves, departing much from the 
best curve which could drawn through the series, even instances 
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the lower heads; second, that there are only five experiments above 
ft. head, contrast eleven hydro-chemical experiments above 
this head; and these five high head experiments represent discharge 
from less than the writer’s experiments, coming 
into closer agreement for the higher heads; and third, that Experi- 
ments and the Rafter series give higher coefficients than 
the hydro-chemical experiments, and, hence, Mr. Molitor’s statement 
not strictly accurate. 

The Rafter experiments were sense volumetric experiments. 
weir was used gauge weir another length with different 
channel conditions; and would hardly seem that they should 
given much weight alongside more accurate methods for determin- 
ing the quantity water passing over weir. The 
Mr. Rafter’s work Gardner Williams, Am. Soe. E., offers 
abundant proof the error the Rafter experiments, error 
sufficient, allowed for, make them come into close agreement with 
the experiments. 

Mr. Molitor states that the hydro-chemical method gauging 
has only high relative accuracy, and that its absolute accuracy must 
yet proven. Can that the chemist has been mistaken and 
processes quantitative analysis has only been securing results 
relative accuracy? The works Collet, Stromeyer, and Mellet should 
afford some proof the absolute accuracy hydro-chemical gaugings. 
Mr. Groat has also presented some checks between hydro- 
chemical gaugings and volumetric and gravimetric gaugings, which 
found the two methods giving results agreeing within 0.2 and 0.3 
per Mr. Molitor continues mention sources constant 
error which fears may have existed the writer’s experiments. 
mentions the effect alkalis, acid, the pond water. The 
method special dilutions which laboratory solutions are made 
series trials, mixing samples the actual pond water and 
salt solution used the test, absolutely eliminates all possibility 
error from this source. Furthermore, imperfect velocity distri- 
bution had affected the time that the salt reached the sampling station, 
its disastrous results would have become evident poor distribution 
strength samples. Table shows not even moderate evidence 
this, and also reveals that the whole mass water passed the 
sampling section had practically the same concentration salt. 
differences been observed the samples, there might have been 
something more than speculation Mr. Molitor’s fears with regard 
the location sampling holes, peripheral flow, unequal distribu- 
tion velocities, and frictional losses sampling pipes. 


Transactions, Am. Soc. E., Vol. XXVI, pp. 631 
Transactions, Am. Vol. LXXX, pp. 1085, 1270. 


Papers.] VERIFICATION BAZIN WEIR FORMULA 807 


Water did not flow from the dosing station the sampling point 
imaginary stream lines, which the portions elements 
retarded friction would have arrived later; but there was inter- 
change, many times, between the top and bottom and side elements, 
due cross-currents and turbulence. This mixing was especially 
encouraged the construction baffles and submerged weir 
the flume between the two stations. The salt detection points the 
water moving with low velocity, near the sides the flume, proved 
that the salt solution traveled from the point dosing the sampling 
station, not with velocity represented the slow movement the 
current which the points lay, but equal to, and some instances 
greater than, the mean velocity the water the flume. Finally, 
Mr. Molitor’s last objection that there might loss salt 
absorption the flume walls, seems merely “straining gnat,” 
when one considers that the flume walls are already soaked and filled 
with water their capacity, and that, best, this quantity water 
absorbed the walls represents only small fraction percentage 
the total volume water discharged over the weir any experiment. 
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CONSTRUCTION METHODS USED 
BUILDING THE LOWER RESERVOIR DAM 
THE BALMORHEA PROJECT 


Discussion 


paper was written, the Balmorhea Dam has been put severe test. 
Early March, 1919, hard wind swept down the draw practically 
right angles the dam, the waves hitting the dam squarely. The 
storm times almost reached the proportions hurricane, and 
was severe that men could not stand the dam. 

had been planned, when the earth had had time settle, put 
vertical 2-ft. coping wall, with overlying cap, top, bring the 
concrete slab rip-rap the crest the earth dam, turn 
back any that might reach that height. This had not been 
done when the storm occurred. The water the reservoir was 
elevation 137.5 ft., ft. above the change the slope from 


Mr. 
Sullivan 


During the storm the waves rolled the concrete slab rip-rap 


such height that the wind would catch under them and shoot them 
the slab and over the dam; many the waves never touched 
the earth dam all, the water hitting the ground the back side 
the dam below the lower toe. 

This continual action for hours washed down the earth the 
back the earth dam point where had been settled and packed 
irrigation process during construction. 

Author’s closure paper published April, 1918, Proceedings. 


Paso, Tex. 
Received the Secretary, October 14th, 1919. 
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the front the dam, the water got behind the concrete slab 
rip-rap and broke down elevation 137 ft., for distance 
uearly 1000 point where the wind and wave action was most 
severe. Very little damage was done below the point the change 
slope the concrete slab rip-rap. 

Two lessons were learned: First, that concrete reinforced slab 
rip-rap good protection for earth dams where the slope 
flatter; and, second, that slab rip-rap the surface should 
roughened setting rocks in’ the surface the concrete, 
that they will stick above the surface line break the 
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NEW PRINCIPLE 
THE THEORY STRUCTURES 


Discussion* 


Mr. Maney’s method§ which seems make his arch analysis inap- 
plicable the transverse frames ships; and even were this obstacle 
removed some way, the moment inertia reinforced concrete 
arch sections suffers such.discontinuous changes under stresses, due 

combined bending and compression, depending which these 

two kinds stress predominates, that the method would require radical 
emendation make afford suitable basis for investigating the 
design concrete ships. 


The limitation just mentioned may expressed stating that 


the method necessarily restricted cases where every one the 
applied forces the arch loading acts direction perpendicular 
the line, AB, joining the ends, and the member which 
acts arch. That this necessarily evident from the fact 
that the moment, M’, all the applied forces, including the reactions 
the supports, but excluding the restraining moments the supports, 
must calculated, correctly stated Mr. Maney, statically 
determinate This requires that the magnitudes both the 
shall known. 


Discussion the paper George Swain, Past-President, Am. Soc. 
continued from September, 1919, Proceedings. 


Minneapolis, Minn. 
Received the Secretary, October 17th, 
Proceedings, Am. Soc. E., August, 1919, 531. 


: 
F 
| } 
i 
@ 
4 
j 
| 


Mr. 
Eddy. 


812 DISCUSSION NEW PRINCIPLE THEORY STRUCTURES [Papers. 


These thrusts, however, are statically indeterminate case there 
any force which applied the arch rib 
any point that acts direction parallel AB, since, that 
the algebraic sum the reactions along that hold equi- 
and are statically indeterminate, not only for arch, 
but for straight member well. For evident that force, 
applied longitudinally straight piece, AB, some point, 
intermediate extremities taken will awaken 
reactions and which are not statically determinate, but are 
dependent the relative length and elasticity the segments, 
and QB. This also true elastic arch, AQB. 

general, the thrusts, and the supports are statically de- 
applied forces has component parallel AB. 

However, since hydraulic pressures act normal the exterior 
surface ship, any curved member transverse frame functioning, 
arch rib and subjected these pressures must subjected 
components those pressures, which act along the line, AB, joining 
its extremities. Hence, the proposed method based zero pressures 
parallel inapplicable curved members ship frames. 

Just how this limitation restricts the proposed analysis may 
made more clear the following discussion the principles involved 
establishing and interpreting Mr. Maney’s Equation (1), which 
expression algebraic form the fundamental principles the 
loaded arch with level supports, first made public the 
writer his paper “Certain New Constructions Graphical 

arch action general for vertical loads, may 
stated that when the axis the arch rib coincides position and 
direction with the line resultant pressures due all the applied 
forces—which line identical with the equilibrium polygon 
forces—then the structure constitutes equilibrated arch, 
Rankine, and the arch action rib this shape provides, 
reason its shape alone, all the resisting moment that required 
order hold equilibrium the moments the applied forces, 
and bending moment whatever exerted the arch rib itself 
resisting the applied moments. The entire the rib this 
case consists direct compression along its axis. equilibrated 
arch coincides with catenary curve the loads placed upright 
position. 

Read before the American Association for the Advancement Science 
Buffalo, Y., 1876, and, later, published the American Journal Mathe- 


matics, Vol. No. and Van Nostrand’s Engineering Magazine, and republished 
the writer’s book entitled Graphical Statics”, New York, 1878. 
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Let and the points support the axis arch rib. mr. 
AQB, Mr. Maney’s Fig. 29, which horizontal and 
any point the curved axis. the point, does not also lie 
the equilibrium polygon the applied forces corresponding the 
actual thrust, the arch, then this not equilibrated arch, 
because the curved axis the arch deviates this from the 
equilibrium polygon and, consequently, the arch rib itself must sustain 
some bending moment, and thus furnish part the moment that 
resists the total moment, M’, due the applied forces. 

Let the point where the vertical cuts the equilibrium 
polygon, and the point where cuts AB; and let the total 
rise the arch, and QQ” then: 

found for simple beam, AB, that is, the 
moment due all the forces and reactions 
except end moments. 

bending moment the arch rib. 

the thrust, along AB, and the equal 
horizontal component axial compression 

total resisting moment due arch action and 
the bending moment the rib. 


restraining moments and respectively. Then,aM, and bM, are 
the resisting moments due, respectively, and 

When the applied forces are perpendicular AB, the conditions 
equilibrium the arch rib, AQB, evidently require every point. 
that the sum obtained adding the bending moment, the 
rib itself the moment, representing the arch action, shall 
equal the total statical moment that point due all the forces 
applied the arch, including not only the vertical loads and the 
reactions the supports, but also the effects the restraining mo- 

Hence, obtain Mr. Maney’s Equation (1), namely, 


which the intrinsic sign has been reversed for convenience. 

The total statical moment, M’, may taken consist two 

parts, follows: One part due the loads and 

components the reactions which may constructed drawing 
the equilibrium polygon for simple beam supported the with 

pole distance and carrying the applied loads. The vertical 
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ordinate any point, this polygon multiplied will give 
the moment the loads.and the vertical components the 
the horizontal component either reaction. Since, however, both 
sides Equation (1) include the same quantity, the first side 
explicitly, and the other side implicitly they might expressed 
cancel each other, and is, consequently, wholly immaterial 
what value may assigned the horizontal component the 
reaction either support, what the same thing, the direction 
one reaction may arbitrarily assumed provided all the loads act 
perpendicularly AB, for Equation (1), fact, has only with 
the moment the vertical forces. 

already stated, another question fundamental importance 
concrete under combined compression and bending 
correct method the value the moment inertia any 
composite cross-section, especially points where the applied moments 
are large. 

The value combination concrete and metal depends, 
not the area the concrete and steel alone, but the condition 
stress normal the section. the condition stress that 
simple with longitudinal thrust, then depends entirely 
the steel and its position the matrix, together with that part 
the concrete which under compression. If, however, the entire 
section under compression, then depends the total area the 
concrete and the area the steel combined. 

example, consider the moment inertia column sup- 
porting floor. the load the column such that the total 
area the concrete under compression, then this total area enters 
into the moment inertia the column section and must taken 
into consideration the apportionment moments between 
column and the floor. Whereas, the load insufficient cause 
the column under compression throughout its full area, that part 
the section the concrete which under tension, does not enter 
into the determination the moment inertia, but must entirely 
disregarded. Deflections may vary such constructions nearly 100% 
with the variations the moment inertia the same cross-section 
metal and depending entirely the state longitudinal 
stress the columns. Under Mr. Maney’s discussion, attention 
paid this important matter, and the validity his analysis must 
depend the correctness the determination the different 
sections considered, even cases where the applied loads have 
components parallel 

Professor Burr’s* objections and emendations not seem 
well taken his attempt identify Dr. Swain’s formula for the 


Proceedings, Am. Soc. E., September, 1919, 613. 


4 
a 


Papers.] DISCUSSION NEW PRINCIPLE THEORY STRUCTURES 815 


actual rotation, which any section piece due the 
loads and restraints which the whole piece subjected, with the 
total change slope curvature between two given sections the 
piece accordance with Rankine’s formula: 


where and are the slopes given sections, and piece, 


AB. 


only certain particular cases that the change slope, 
the total curvature produced between and found this equa- 
tion, the same the rotation since they are the same only 
when the piece fixed such manner that rotation occurs 
that point. Then, and then only, the formulas for slope and 
rotation give identical results. 

If, however, the piece fixed and free then unit 
moment applied must held equilibrium unit resisting 
moment and there unit bending moment, M,, produced 
every point AQ, and bending moment, M,, BQ. 

self-evident, however, that, Dr. Swain’s Equation (5), 
cannot general equal unity, Professor Burr asserts, 
the limits the integrations which occurs extend, all 
told, from although the section where the rotation occurs 
because the integration above for the change slope extends 
would require: 

M,dl 
where the first member the change slope and the second member 
the rotation, case assumed equal unity. 


Hence, 


which absurd. 


The conclusive demonstrations Castigliano and Miiller-Breslau, 
shown clearly Professor Church and Mr. Mensch, their ex- 
tended and original elucidations,* make certain that Dr. Swain’s 
formula contains material error when properly interpreted. 

should particularly noted that the value depends 
the same restraints and the same manner support that are effective 
determine the distribution the applied moments that 
the moment, M,, actually operating. 


Proceedings, Am. Soc. E., May, 1919, pp. 315 and 323, respectively. 
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Mr. For example, beam length, uniformly loaded and 

Eddy. fixed direction both and the moment polygon due 

two horizontal lines such that the segment, AQ, have 

and, BQ, have M’, sides the polygon are straight 

the right and left because the only applied forces the 

polygon, the ordinates which represent M,, are the forces couple 

unity applied The fixity the ends requires that the 

positive moment area shall equal the negative area, they this 
case, namely, aLM, bLM’, abL. 


4 
| 


AMERICAN SOCIETY CIVIL ENGINEERS 


INSTITUTED 1852 


PAPERS AND DISCUSSIONS 


This Society not responsible for any statement made opinion expressed 
its publications. 


SEWAGE AND WASTES DISPOSAL FOR THE 
UNITED STATES ARMY 


Discussion* 


been the writer’s privilege, during the past eighteen months, 
associated with the author the design the various structures 
connected with the sewage treatment plants the different army 
camps and permanent posts throughout the United States, and the 
experience gained overcoming the many difficulties encountered 
this work has been very valuable. That the problem successfully 
treating the concentrated, heavily grease-laden, army sewage has been 
practically solved now generally admitted those touch with 
recent developments. 

The early difficulties the operation the type sewage tanks 
adopted for use the army cantonments have been assumed many 
functions the tank itself, rather than inherent 
the problem treatment. The problem treating sewage con- 
taining 450 parts per million suspended organic matter, including 
150 parts per million grease, besides indeterminate quantity .of 
garbage, was one which was new sanitary engineers, The low unit 
capacity, gal. per capita, used for the tanks first constructed, was 
selected with the realization that the great saving first cost would 


part offset increased cost operation. was also assumed 
Discussion the paper Leonard Doten, Am. Soc: E., continued 
September, 1919, Proceedings. 
Washington, 
Received the Secretary, November 25th, 1919. 
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that the maximum population, which the 10-gal. unit capacity 
was based, would reached only intervals, and that the average 
would much below this maximum. Lack shipping and subsequent 
the army programme resulted the camps remaining 
full strength during the entire winter and spring 1917-18. 

The removal 70% the suspended organic matter sedimen- 
tation would result the deposition the tanks 4.1 cu. 
gal. per annum, sludge containing 85% moisture. This 
volume would reduced perhaps 30% digestion, gal. per 
capita per annum. grease alone, entirely retained the 
tanks, would amount lb. per capita per annum, or, 50% 
moisture basis, lb., 4.5 gal. sludge due grease. should 
also noted that the tanks were placed use just prior the 
winter season 1917-18, and were immediately loaded above even 
their rated capacity without any opportunity for gradual “ripening”, 
and were practically without attention for the ensuing six months. 
the writer, the remarkable feature the performance these 
tanks that they functioned all. 

contrast the above, the results obtained during 1919, with 
competent operation, grease traps the type described the author 
installed throughout the camps, some minor changes the design 
the sewage tanks, and, some cases, increases the capacity per 


capita, furnish more reliable index the true value this type 


plant for sewage treatment. 

The plant Camp Merritt, which was used during 1919 
debarkation camp for large percentage the troops arriving 
New York City, the most available one for inspection members 
the Society and near New York City, and fair example 
this type. The operation the water supply and sewerage systems 
Camp Merritt have been under the charge Capt. Paul Molitor, 
formerly charge the operation the sewage treatment plant 
Chatham, Capt. Molitor has had direct charge the 
sewage treatment works, Mr. Teats, formerly the Engineering 


the Pennsylvania State Board Health, and they have taken 


great pride the sewage treatment plant, which, contrary the 
custom many municipal plants, has been made attractive the 
eye grading, grassing, and the construction gravel walks. 

Capt. Molitor and Mr. Teats state that camp sewage much more 
difficult treat than municipal sewage, and that, account the 
large quantity material present, would practi- 
impossible handle the sewage two-story tank. This plant, 
during the spring 1919, cared for the sewage average popu- 
lation 26000, with gross per capita capacity gal., and 
95% removal settleable solids. 
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The following extract from recent report Capt. Molitor 
interesting, view various opinions expressed the ability 
this type plant produce satisfactory digestion sludge: 


“During the month, 405 cu. yd. liquid sludge was drawn from 
tanks sludge drying beds. All this sludge was excellent 
quality, dark color, practically odorless; fact, odors could 
detected from more than ft. from the sludge drying beds. 
Weather conditions being favorable this sludge dried forkable 
condition from days. The sedimentation tests show high 
percentage removal suspended soils the tanks, proving that 
these tanks are operated with reasonable care and intelligence they will 
perform the work for which they are intended. complaints have 
been received objectionable odors emanating from the plant. 
The plant continues operate normal and satisfactory manner.” 
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AMERICAN HIGHWAYS 


Informal Discussion* 


discussion highways very interesting, and several Mr. Breed’s 
remarks might apply very aptly English conditions. Many English 
highways which formerly were suitable for ordinary traffic, have proved 
totally inadequate when subjected modern traffic conditions, 
with its heavy motor lorries, etc., owing their non-rigid foundations, 
and the unsuitable material used for their surfaces. This has been 
most marked during the war, when fleets heavy military motor 
lorries were constant use, and time, too, when there was little 
available material and labor for repairs, and road-stone control 
besides. 

Often the past, the cheapest stone the district was made use 
because its cheapness. This, many cases, did not entail the use 
durable and tough qualities metaling. There has also been 
marked absence foundations suitable for carrying modern weighty 
vehicles. 

order stand modern traffic conditions towns, care, course, 
must taken that thoroughly firm and solid foundation sufficient 
thickness provided, suitable concrete, which being 
much advocated England the present time. The surface should 
durable material suitable for the particular kind traffic which 
the road subjected. The road should constructed the most 
permanent and soundest principles. has been established that 
ordinary macadam roads are not suitable for withstanding the heavy 


from August, 1919, Proceedings. 
London, England. 
Received the Secretary, September 27th, 1919. 
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modern traffic big towns. Weak, non-rigid foundations are often 
denoted sinkage the center and rising the sides. 

regard English roads, noteworthy that, having great 
degree been neglected during the war period, many are now such 
bad condition that the authorities are reconstructing them. Several 
the main London roads are present being dealt with this 
manner, and the writer knows several county roads undergoing 
similar treatment, stretch one-half, longitudinally, being finished 
time, not close the road traffic. 

reported that the British Government, through the Road Board 
and the County Councils, assist the authorities carrying out 
road works, making grants amounting the aggregate about 
£10 000 000. 
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WATER SUPPLY FOR THE CAMPS, CANTONMENTS, 
AND OTHER PROJECTS BUILT THE 
CONSTRUCTION DIVISION THE 
UNITED STATES ARMY 


Discussion* 


served supervising engineers for the construction the National 
Army camps, will feel grateful Mr. Maury for his excellent and 
generous paper ‘the water supply work the Construction Division. 
The writer’s work was Camp Custer, Mich., 1917, Consulting 
Engineer, charge the water supply and sewerage, and, 1918, 
Supervising Engineer for 40% extension the camp, which brought 


total capacity about 50000 troops. thought that some addi- 


tional data having ‘particular reference construction and operation 
will prove helpful, with reference several more detailed descrip- 
tions, The writer’s connection with both construction periods enabled 
him acquire perspective after the first rushing season 1917 and 
prior the second period which began August, 1918. 

first visited the site. Camp Custer June 12th, 1917, 
and several days later sent preliminary report Washington covering 
the water supply, sewerage, highways, and railroad connections. 
June 29th, went Washington for conference. The helpfulness 
the Advisory Engineer for Water Supply and his staff was thus early 
discovered, and thereafter this assistance was sought from time time 
through conference and correspondence. 


Discussion the paper Dabney Maury, Am. E., continued 
from September, 1919, 

Chicago, Ill. 

Received the Secretary, October 25th, 
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Mr. was realized during the 1917 experience that 
Greeley. organization with definite responsibilities was paramount 
importance expediting the work. This organization was definitely 
accomplished 1918. The office Executive Engineer was especially 
helpful, handled all office details, including matters relating 
personnel, reports, meetings, transportation, and the like. 
the start each division engineer was given definite relative 
keeping permanent records the work built, cost records, and 
data for reports Washington. This all helped greatly finally 
winding the work. 

was also found that complete up-to-the-minute prog- 
ress records were essential finishing the work scheduled time and 
maintaining pressure where was most needed. special progress 
department three engineers was formed. The duty this depart- 
ment was primarily receive, tabulate, and correlate the daily progress 
records the various divisions. Daily reports were submitted the 
divisions the Progress Engineer, which charted for the Construct- 
ing Quartermaster and the Supervising Engineer. From these charts, 
weekly reports were prepared for the Washington office. 

The analysis progress from day day was based time-labor 
rather than cost, and cost summaries were carried separately. This 
was done meet the war demand for rapid work. The estimated rela- 
tion between time-labor and cost for the various divisions the 
used the Camp Custer Extension (1918), given 
Table 

TABLE 


PERCENTAGE 


Division. 
Cost Basis. 


daily general progress chart was posted, showing the essential 
elements. The linear feet water pipe, sewer pipe, and concrete road 
built each day showed the future rate progress necessary com- 
pletion given date and assisted determining the number 
trenching machines needed, The delivery materials also influ- 
enced this feature. 
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The Progress Engineer was also called keep touch with the 
inspection the work, afford outside disinterested check 
each division progress and workmanship. 

Maury mentions the epidemic influenza one 
several items which combined increase the cost the The 
extension Camp Custer was started just the influenza began 
develop the Middle West. reduce much possible, and 
maintain the construction camp clean, healthy condition, division 
sanitation was organized. The results were gratifying. From Octo- 
ber 6th, 1918, when the working force was 281, November 15th, 1918, 
when was 2572, there were cases influenza and case pneu- 
monia, and altogether only cases sickness requiring the attention 
physician. this time, 65% the work was completed. From 
November 15th December 31st, 1918, when the working force fell 
from 572 1080, and 90% the work had been done, only more 
cases sickness occurred. This was accomplished active attention 
all the details sanitation, including water supply, bunk houses, 
stables, restaurants, cleaning grounds, personal cleanliness, ete. 
connection with the water supply, quickly set-up drinking foun- 
tain, which fifty were set about the work, was used. During the active 
period construction the sanitary squad comprised men, whom 
were night duty. believed that these results not only 
maintained good working force, but also increased applications for 
work the healthfulness the construction camp was well known 
labor circles throughout Michigan and the adjoining States. 

Construction—The water distribution system was built almost 
entirely wood pipe. 1917, the bells all cast-iron fittings were 
ground fit the tenons the wood pipe. During 1918, standard 
fittings with lead rings were used. The bulk the trenching was done 
machine, the average rate progress 1918 being 342 ft. per 
machine day. The work was slowed the difficulty securing 
cast-iron fittings. the completion section the distribution 
system, the pipes were flushed and “hypo” was pumped until 
bacterial analyses showed the water safe. 

the pumping station, the principal feature the 1918 work was 
the erection and cutting new units without interrupting the 
service. This was done with total shut-down min., during 
which time the camp was supplied from storage. Two motor-driven and 
one gasoline-engine-driven centrifugal pumps were installed and con- 
nected the wells built 1917. nearly could ascertained, the 
cost and 10-in. wood mains 1918 was per ft. 

the satisfactory features the camp work was 
the opportunity putting the works into operation. the close 
the 1917 construction period, tests the centrifugal pumps were made 
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and characteristic curves drawn. operating outline was thus deter- 
mined. addition, chart was prepared for recording daily the camp 
population, the coal consumption heating plants, and the water con- 
sumption daily and per capita. study fixture losses lavatories 
was made, and preliminary list items for the regulation consump- 
tion was prepared. 

Summary.—The writer believes that the construction the camps 
was well done, all things being considered, and that one the outstand- 
ing features was the use the country’s engineering resources, mar- 
shalled and directed through the Washington office, outlined Mr. 
Maury. serious errors have appeared. 
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CONTRACTS—A COMPARISON “COST PLUS” 
WITH OTHER FORMS 


Discussion* 


WADDELL. 


much impressed the virtues the so-called “cost plus” forms 


contracts and the defects the “lump-sum” and “unit” forms, but 
also evidently has suspicion that there “nigger the woodpile 
somewhere”. would seem almost self-evident that all three 
forms contracts have their use appropriate times and places. 

The fact that the “cost form has been used frequently 
during the last. three four years, shows its adaptability abnormal 
conditions, such those which have existed duting the war period 
when everything has been unsettled that one could conservatively 
venture prediction the future. During this period, not only 
the Government but manufacturers and others have required works 
carried out almost regardless cost. was necessary employ 


organizations both contractors and engineers and simply 


foot the bills, whatever they might be, and high tribute the 
honesty, integrity, and ability both know—as do—that, the 


This discussion (of the paper Ernest Soc. E., 
published August, 1919, Proceedings, and presented the meeting Septem- 
ber 3d, 1919), printed Proceedings order that the views expressed may 
brought before all members for further discussion. 

New York City. 
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whole, practically undue advantage has been taken this situation 
either class and that most the work has been carried out 
efficiently and cheaply was possible under the circumstances. 

This state affairs, however, abnormal, and the methods used 
meet are seldom applicable normal conditions. Usually, every 
one, from the builder the house the greatest capitalist and 
investor, wants know pretty closely what the cost going 
before they start in, and they are almost always willing let the 
contractor take the gamble, there any. Often, however, has had 
sufficient experience fairly sure cases which would pure 
gambling others with less experience. 

The author rather emphasizes the fact that, the contractor has 
take chances, endeavors cover himself making unduly 
high bid, but, the competitive basis, this least partly con- 
trolled reason the competition. noted, however, that 
modern contracts and specifications for work carried out 
unit price basis reduce the chances the contractor has take 
minimum. Splendid examples this are the contracts used for the 
construction the Catskill Aqueduct, the Board Water Supply 
the City New York. 

The author points out the difficulties regard definitions, 
other words, lack skill the part engineers describe what 
they want. course, true that difficulties occur the inter- 
pretation contracts and specifications, matter how skilfully they 
may but many these could often avoided the exercise 
certain amount common sense the part the interpreters, 
and, any event, doubtful whether the causes for disagreement 
are more, more often evident, contracts based unit prices than 
the “cost plus” form, provided both are properly drawn and honestly 
and conscientiously carried out. 

Some the objectionable clauses which cause trouble connec- 
tion with unit price contracts, pointed out recently Rollins, 
Am. Soe. are follows: 

(1) responsibility for soundings and other informa- 
tion the character the work. 

(2) The insertion the clause which may make any contractor’s 

estimate and bid worthless, that is, “or otherwise directed.” 

(3) Making contractors responsible for work for which the engi- 

neers make.the plans, requiring the approval the engineer 

any made the contractor for temporary work, and 

which the engineers reserve the right control entirely the 
manner and means construction. 

(4) Holding the contractor responsible for work which has been 

built under the direction the engineer, and has passed in- 

spection, unless fraud and gross negligence proved. 
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(5) Making the engineer the sole referee settling all claims. 

(6) The right stop work, any part it, the interest 
the engineer do, without allowing the contractor any 
compensation for such action. 


The author points similar clauses increasing the cost work 
carried out unit price basis. They cause such increases, but 
they are indications lack engineering skill and ability, and should 
have place properly and fairly drawn contract. 

considering the merits any form contract, must 
assumed that the same conditions will apply. For instance, use- 
less say that because the owner refuses make proper sub-surface 
investigations, the unit price bid gamble. Under these conditions, 
any form contract gamble. 

The author thinks the contractor who bids competition may bid 
high because improper estimates quantities. This confession 
lack sufficient engineering, lack engineering skill, the 
results which can hardly charged against form contract. 
similar lack skill shown connection with “cost plus” contract, 
the result would equally disastrous expensive the owner, not 
more so. 

Judging from some paragraphs the author’s paper, one would 
imagine that all bidders unit price work were gamblers with the 
dice loaded their favor, but the writer sure that extended 
with the financial results their work, year and 
year out, would show that they make less net profit perhaps than the 
majority men business who bring their work equal amount 
skill, intelligence, and really hard work. 

One thing must not lost sight connection with “cost plus” 
contracts, that is, matter how honest and conscientious the prin- 
cipals are, difficult determine whether the actual output per 
unit the men’s time great work done this basis 
the lump-sum unit price basis. 

The theory that the engineer charge contract referee 
arbitrator between the owner and the contractor, the writer thinks 
will hardly hold the Courts. matter fact, engineers are 
courtesy, because usually they are held high esteem both their 
employers and contractors, and both, many cases, are willing abide 
their judgment. 

The author believes that with efficient honest contractors and engi- 
neers, better results can obtained under the “cost plus” form con- 
tract because “the owner will not confronted bills for extras, 


vexatious claims for adjustments due different misinterpretation 
the specifications”, ete. 
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With honest capable contractors, there seldom much trouble. The 
author must bear mind, however, that with the unit price contract 
all the engineer has see that the quality the work 
good and that its performance date. With the “cost plus” form, 
notwithstanding the reputation the contractor—and with many 
very high—the owner’s representative, conscientious, will not 
only satisfy himself the quality the work, but also the hon- 
esty and efficiency the contractor’s organization. can more 
take for granted that pay-rolls are not padded, commis- 
sions are not paid, that the men the organization are efficient, 
than can take for granted the depth foundation, the quality 
the soil, the acceptance Portland cement steel without testing. 

The author asks the specific question the desirability adopt- 
ing the “cost plus” form for municipal and other public works. Under 
war similar conditions may be; but, for normal conditions, no. 
The writer has had some experience and vexation connection with 
the red tape, thrown around the letting municipal other 
public works contracts. The award the lowest bidder often 
cause expense, but, and large, and taking into consideration all 
the facts, will found that there are many good reasons for the 
various regulations and safeguards thrown around the actions 
municipal and governmental officers the expenditure public 
funds. 

Besides all these things, there .also the important item pre- 
determination total cost. course this accomplished cer- 
tain extent those forms the “cost plus” contract which name 
estimated total cost with sliding seale fee increased for keeping 


_within the total, and decreased for exceeding it, but there not the 


same assurance—which often desirable—with this form with 
others. 

seems hardly feasible exactly what kinds work 
what set conditions warrant the adoption one another form 
contract, but, general, the following may suggested: 


a.—For certain involving clearly defined mate- 
rials and easily determined quantities, where important 
changes are not probable, and where the size the job 
not too large, the lump-sum form contract indicated. 
b.—For forms work, where specifications can drawn, which 
will define reasonably clearly each class work per- 
formed, but where only approximate determinations quan- 
tities can made, the unit price form indicated. 
conditions are such that the work done cannot 
defined reasonably clearly and definitely, when the 
period construction extends over such long time that 
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difficult forecast conditions far ahead, time 
like the present, when everything disturbed, there little 
option but adopt the “cost plus” form. 


The writer realizes, course, that these conditions overlap, and 
that many others may influence the decision, but, this, every- 
thing else, the skilful experienced engineer will realize the conditions, 
and, being informed all the different kinds forms con- 
tracts, will advise his client accordingly. 

Missac Jun. Am. Soo. (by pur- 
poses this discussion, the writer will classify contracts long-time 
and short-time. Without trying draw line demarcation, ‘will 
state that the long-time contract one, the fulfillment which will 
take sufficient time anticipate marked changes the market prices 
for labor and materials; whereas, the short-time contract one, the 
fulfillment which will not take sufficient time make appreciable 
difference the market prices commodities for the particular work. 

This division cannot made terms time measure alone, 
other circumstances, such the political and economical situation 
the eountry, the particular contractor, and his organization, are also 
factors considered. 

Long-time contracts, based preliminary designs, are not often 
drawn the lump-sum basis. such contracts are drawn the 
basis item charges, again, both sides are gambling. 

very difficult, not impossible, define what might 
acceptable material workmanship. such construction rein- 
concrete, with the ordinary method inspection, the owner 
his representative has practical protection against dishonesty 
negligence the part the contractor. 

seems the writer that, long-time contracts, the interests 
both parties—owner and contractor—will safeguarded, all the 
materials forming permanent part the job are furnished the 
owner, and the contractor simply bids the actual construction 
labor-day basis for the unit work. 

This mode contract can illustrated example: Suppose 
Jones wants build concrete factory, and Smith the 
contractor for the job. Jones furnishes all the permanent materials 
for the work; Smith bids furnishing the timber for forms and 
erecting the form work at. one-fifth carpenter-day per square foot 
form; or, mixing and placing the concrete one-half labor-day per 
cubie yard, 

some cases, the contractor superior knowledge market 
conditions may obtain materials better advantage. that event, 
his services may made use and paid for such. 
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The owner furnishing the materials sure getting what 
wants. relieved rigid inspection obligation, because faulty 
workmanship will always show. can get more competition for his 
job, because much less outlay capital the part the contractor 
necessary. most cases, the owner, with his ready cash, 
better position bargain for the materials, 

the other hand, the contractor relieved probable rejections, 
disputes, saves time doing away with lot unnecessary 
checkings, markings, and safeguarded against wage increases, 
strikes, ete. 

some cases, the same basis may used for short-time contracts 
that suggested for long-time contracts. However, many cases, this 
procedure impractical: 


owner usually finances the work borrowing from 
banks individuals, and the loan cannot arranged pay for 
materials they are delivered. 

more practical for the owner pay somewhat more 
and know beforehand the cost the work, order arrange for his 
financing. 

close estimates materials and labor can made 
beforehand, and the contractor’s percentage profit small jobs 
necessarily larger and the elements uncertainty are less. 

bids are taken from preliminary designs and 
estimates, clause may inserted the contract terms, which 
additions and subtractions may taken care of, 


seems the writer, therefore, that, for short-time contracts, the 
lump-sum basis practical and desirable. However, the “cost plus” 
definite fee the cost plus percentage method contract objec- 
tionable, because kills competition which the key efficiency. 
offers undeniable opportunity for favoritism the part the owner’s 


representative. Moreover, out the question most 


Mr. 
Frankland. 


investors, who borrow finance their enterprise, let contract 
the cost plus percentage basis. 

does not pretend present arguments either for against any particu- 
lar form contract, but reading the paper shows that only 
brief for the “cost plus” system. fact, the author’s remarks just 
preceding the opening the oral discussion, admitted that this was 
true. 

Most the worst features lump-sum and unit-price contracts 
are discussed the paper, whereas nothing objectionable mentioned 
relating the “cost plus” system. the speaker’s opinion, based 
great many years’ experience the supervision engineering con- 
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struction, all the ordinary forms contract, exemplified Mr. 
sum, “cost plus”, and unit-price work, have serious drawbacks. 

one place, his paper, the author makes the serious charge that 
the engineer always biased, and matter how hard tries 
fair, matter how cordial the relation between himself and the con- 
tractor may be, case argument the latter bears the burden 
proof. This pretty strong statement, and the speaker considers 
somewhat unwarranted aspersion large number engineers, 
possessed experience, principle, integrity, and (to use the Shake- 
spearian expression) engineers with “guts”, who are absolutely without 
bias against contractors. Many instances could cited where 
supervising engineers have fought hard and successfully for square 
deal contractor. 

The speaker mentions this because one the stock arguments 
which always brought up, when “cost plus” contracts 
The war over, and conditions have changed more suddenly and more 
completely given time than ever before the recollection most 
the members the Society, and the present seems the 
psychological moment for the engineers and contractors the United 
States “get busy” and something about forms and bases con- 
tracts. generally admitted that large amount foreign engi- 
neering and contracting American engineers and 
contractors, they will only after the proper way. 

One the serious disadvantages the ordinary kind “cost plus” 
the lack incentive for the contractor complete the 
work the lowest legitimate cost. The ideal form contract should 
provide for the best possible workmanship the lowest legitimate cost. 
The ordinary forms “cost plus”, lump-sum, and unit-price contracts 
not fulfill these requirements, and the time has arrived when some- 
thing should done toward improving the methods letting con- 
struction contracts now vogue. must not imagined any one 
that ordinary “cost plus” basis for foreign contracts will accept- 
able the owners. This form contract rightly looked abroad 
with suspicion. 

the whole truth was known regarding some the “cost plus” con- 
tracts let the United States during the past few years, this form 
contract would “smell high heaven.” course, all know that 
was absolutely necessary let great deal work during the war 
“cost plus” basis order get done, but the speaker that does 
not seem valid excuse for the continuation that form 
contract. 


who believe that, under certain conditions, there proper use, and 
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even necessity, for each the forms contracts outlined the author, 
although does not all share the opinion the desirability the 
general use “cost plus percentage” plus fixed sum” con- 
tract, the difficulty carrying out regular itemized form con- 
tract without including “extra work.” 

the plans are indeterminate and the investigations incom- 
plete that impracticable form estimate the total cost within 
reasonable limits, then, without doubt, the “cost plus percentage” con- 
tract the only one which fits the case, especially great expedition 
required. If, however, possible make estimate the total 
cost within reasonable limits, then some form the “cost plus fixed 
sum” contract entirely practicable and preferred the “cost 
plus percentage” contract. 

work was done generally either these “cost plus” forms 
contract, would certainly lead the grossest discrimination and 
favoritism, would prove insuperable obstacle the proper develop- 
ment the contracting business, and tend destroy the incentive for 
the study new methods and the exercise the greatest resourceful- 
ness conducting the work. would also exclude the gambling 
element which has strong attraction for the average contractor. 

Under the conditions which have prevailed during the past two 
years, and the enormous volume work done without the preparation 
detailed plans, where many the conditions were indeterminate 
and where great expedition was required, was undoubtedly necessary 
use both the “cost plus percentage” and some form “cost plus 
fixed sum” contract. the majority cases, believed that the 
general type contract used the Construction Division the 
Army, “cost plus sliding percentage with limiting sum”, 
one its variations the same principle, was entirely practicable, 
but there was little need for “cost plus fixed percentage” contract. 

The author, both his paper and his remarks when presenting 
before the Society, seemed have decided leaning toward “cost 
plus” contract for ordinary use. For engineers advocate such 
form for general use is, the speaker’s opinion, confession weak- 
ness—that engineers are unable draw contracts and specifications, 
founded ample investigations and full information, which are fair 
both parties the contract and which bidders can make 
intelligent and safe proposal. 

well known that engineers charge public work are handi- 
capped drawing contracts fair the parties thereto they 
desire, reason limitations imposed the law departments 
municipalities States. These restrictions are largely the result 
previous experiences Court, and the legal authorities seek, inject- 
ing arbitrary clauses into the contract, prevent recoveries the 
future, rather than make the contract fair between the 
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parties it, that there would general incentive bring action 
thereafter. 

The engineer often confronted, the preparation plans, with 
great cry from principals, who may either private individuals 
public officials, see the actual construction work started before the 
necessary investigations have been completed. Nothing more vicious 
sure lead trouble afterward. 

the contractor not given sufficient information, the known 
difficulties are not set forth, the proper investigations have not been 
made those who have been the job for months, not clearly 
stated just what done under each item and how payment 
made, and everything reasonable not done that the contractor 
can size accurately the conditions with which will probably 
confronted, and submit intelligent bid, trouble almost certain 
develop during the progress the work and cause litigation afterward. 
If, however, all this information has been obtained and spread before 
him, and given fair show and not treated arbitrarily, not only 
would fail collect much through the Court case litigation, 
but the average contractor would not even bring legal action. 


Epwarp Jun. Am. E.—The technical press has 
been devoting great deal time and space this subject con- 
tracts, and all engineers have had various experiences with the matter 
contract forms. The speaker will limit his remarks the subject 
very largely building work, which his experience has been confined. 

The speaker asked four contractors bid certain job, and 
these, three wanted the work “cost plus” basis. Since the owner 
wanted know how much the job was going cost, this form con- 
tract could not considered. This owner knows how much rea- 
sonably get for the floor space the building which proposes erect 
also knows about what his taxes and operating costs will be, and, 
the light these facts, knows about how much can spend the 
erection the building and still obtain fair return the investment. 
get enough interest the investment proposes make, 
will not feel warranted going ahead with the Finally, 
one the contractors returned the plans and specifications, stating that, 
due to. the present unsettled conditions labor, was unable under- 
take the work any other basis. After arguing the merits the 
plus” contract, the other two finally agreed furnish lump-sum 
bids, but stated that ultimately would cost the owner more than the 
plus” basis, because they would have add large figure for 
contingencies, which might avoided they went ahead cost 
plus fixed fee cost plus percentage basis. 

seems the speaker that the various forms contracts which 
have been drawn, have been designed fit special conditions, and 
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long the labor market was fairly stable and wage agreements were 
adhered labor—there have been agreements the past, which 
have lasted certain time—and long the prices materials were 
stable, there seemed particular reason why contractor could 
not submit estimate the lump-sum basis and finish the job with 
amount profit. Certain contingencies might arise which 
would reduce that profit, and others which would increase it, but the 
contractor was reasonably sure finishing the job with his overhead 
covered and certain amount profit. 

During the war period, conditions were entirely different. The 
Government speeded its work, because the buildings had 
erected almost immediately. they had been erected year later, they 
would not have contributed anything toward winning the war. 
Government officials were not able make exhaustive 
they did not have the data, nor the time get them, and was abso- 
lutely essential that some form contract should adopted, which 
was fair the contractors, they would not have taken the 
work. The only way out it, apparently, was tell contractor 
build the necessary structures, etc., some form “cost plus” 
contract. The Government chose contractors who had organizations 
large enough the work speedy basis, and said: “We will pay 
you for the cost the work and for your services”, and seems that 
the “cost plus” contract was the only form which could have been 
adopted meet the emergency. 

Addressing man who was the contractor’s staff one the 
cantonment jobs, and who spent good part his time riding and 
from the city automobile, the speaker said, “You must making 
lot money”. which replied, “Oh, no, the Government paying 
for this”. That, perhaps, was little item, financially, but was 
indication the wastefulness practiced “cost plus” jobs. times, 
something has sacrificed, and the Government made the sacrifice 
money order obtain speed. 

may sometimes happen that the owner manufacturing plant, 
such automobile factory, may want extend that plant. 
very anxious get his addition completed, and does not care 
costs 10% more than the possible cost, provided can get 
done speedily; therefore, may seem him that the “cost plus” 
fairer contract, and, perhaps, under these special 
willing sacrifice financial saving order have the building 
put more speedily. 

the other hand, man who contemplating building 
certain lot, and investing certain amount money economical 
investment, can afford wait little longer and have his building put 
with complete set plans and specifications. 
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seems the speaker that the the “cost plus” con- 
tract miss certain points. They state that for the contractor 
the only fair method; that building contracting gamble; that 
much gamble that the owner ought not expect the con- 
tractor make fixed bid; and that (the owner) ought take 
chance “cost plus” contract. 

There more gamble contracting within certain limita- 
tions, than any other field business. the men engaged the 
building business were generally adopt the “cost plus” form con- 
tract, era uncertainty would reached the cost buildings, 
which would greatly restrict construction operations. 

The gamble, the speaker sees it—possibly may wrong—is 
almost entirely related labor costs. There reason why the archi- 
engineer cannot prepare complete set plans and specifications 
and cover every item. There reason why engineer quantity 
surveyor cannot study these plans and specifications and take off accu- 
rately the quantities materials which will necessary complete 
the structure, accurately, more so, than the engineer can compute 
his loads and stresses; and there reason why the contractor cannot 
take this basis which compute his construction costs. Then 
all the contractors will bidding the same quantities, and not 
quantities which may vary greatly, due erroneous estimations 
their own staffs. They will all use the quantities prepared the 
engineer’s office, and the only thing that will vary the cost the 
labor necessary those quantities piace. 

seems the speaker that some basis adjustment, due 
changes labor wage scales, can made. Let the contractor figure 
the current labor prices the time making his estimate. 
order his building materials and cover himself this cost for 
some time advance. Future contingencies labor costs might 
met additional stipulation the contract; for instance, 
provision was put the contract that the cost labor increased, 
the present prevailing rates are increased circumstances not 
within the control the contractor, the owner agrees stand all, 
perhaps part, such increase, that the contractor would not lose 
much that score, and the owner would paying only for what 
gets. 

Then, there the matter incentive. matter fact, the 
speaker knows some jobs where the lump-sum favored the 
expense the “cost plus” job. contractor handling three four 
jobs, and one happens “cost plus” percentage basis, and 
the others happen the lump-sum basis, and has any brick- 
layers who are able lay more bricks than others, will keep his good 
men the lump-sum jobs and send the “cripples the that 
what these “cost-plus” jobs have been called. Three four men 
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get the end rope, and somebody asks, “What are you doing 
there?” and finds out that all they are doing holding the end the 
rope; that the way goes the “cost plus” job; there incen- 
tive reduce costs. the lump-sum job, however, the incentive 
the builder get his work done low cost possible; not 
going let his men loaf. 

consistent the “cost plus” contractor should let his sub- 
work the “cost plus” basis, but does not that. 
the average every building contract has general contractor and, 
perhaps, sub-contractors, say, there are 15. The general con- 
tractor will often handle his own masonry and carpenter work. The 
speaker asked one these contractors who was arguing that was not 
fair ask him bid lump-sum basis, “How you with your 
sub-contractors? about these How much work you 
yourself?” replied, “We 30% this ourselves.” Frequently, 
however, they not more than 20% it. The speaker then said 
this contractor, “Of course, you work percentage basis with all 
your subs?” replied, “Oh, no.” The contractor will not show that 
element fairness the “subs” which asks the owner show 
him. would willing tie every one the sub-contractors down 
lump-sum contract, and whether not they were losing money, 
would hold them the letter these contracts. they are losing 
money, says, “If you won’t finish under this figure, the surety 
company has got make good it”, while himself safeguarded 
against any possible loss. the “cost plus” contract adopted, 
ought benefit more than the general contractor who often 
looker-on this game; ought parceled out every sub-con- 
tractor the job. 

There one other thing: this form contract its 
ultimate conclusion, who going get all these percentage jobs? 
There are certain contractors who have organizations, and they 
depend those who have build the work, get out lower 
cost than their competitors; and they often get jobs that basis 
without having the organization complete them. this lump-sum 
type contract that unfair, abolished and the “cost plus” 
contract universally established, who going get 
these nice “soft” jobs? The “inside” man the one who will 
favored. owner not going ask half dozen contractors bid 
“cost plus” job. going pick one man and engage him 
handle the The result will that all the contractors who 
could competitive basis get the business, simply will not 
know the work the owner. Gradually, they will disappear, and 
after awhile only few these favored contractors will left, who 
will making all the money. competent young engineer with 
little money, some practical experience, and lot ambition, wants 
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get into the game, there will not any use his attempting so, 
because will “squeezed” out. good competent 
man and have lot push, but will not get anywhere. cannot 
out the basis merit and get job; will have “know” 
somebody order favored. His early years must spent 
making acquaintances. 

seems the speaker that, after all, under the “cost plus” contract, 
the contractor ceases function business man. becomes, not 
man who has use his shrewdness, his executive ability, and his 
brains maintain efficient organization and keep its operation 
within reasonable cost, but simply supervisor labor, super- 
intendent construction, and material purchaser, and, such, 
very highly paid. All has see that the other fellows 
their work. parcels out the work others and looks over. 
will have degenerated from his present position. Sooner later, 
found out, and then will found out job, for there 
reason why the engineer cannot supplant him. can sublet 
what work wants to, purchase the and supervise the con- 
struction for his client; can add that much his fee, and then, 
perhaps, engineers will able make reasonable living. 


that engineers have idea that all contractors are favor the 
“cost plus” form, because makes easy and safe job for them. 
believes that this paper, reads it, advocates the “cost system, 
least gives arguments favor it, and arguments against other 
forms contracts. 

The speaker has had experience both engineer and con- 
tractor, and this experience has led him believe that the old 
form letting contracts competitive basis much the best. 
The great objection the “cost plus” contract the means getting 
it. There moral question which outweighs the question cost. 
the the long run getting something that not right, 
they are the ones who suffer. There something straightforward 
letting contract competitive basis, the job properly prepared, 
say, like the contracts the Board Water Supply the City 
New York, and the contractors are invited bid. 

They form their own opinions what going cost them; 
they put bond; the man who low taking some chance, and 
the owners have not very good reason for turning him down, 
ought get the job. Suppose the Board Water Supply, through 
its chief, wanted get man “cost plus” basis. How would 
The speaker believes would not know how it. The usual 
way would have lot people running around telling what 
great men they were, that they had the organization, etc. 
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When man gets job, intends make the best showing possible. 
What kind work will get from subordinates? How long does 
take them realize that they are “cost plus” Every super- 
intendent met this question, “It not coming out your pocket, 
And the same argument comes from laboring men. 

accountant; and nine-tenths his time given demonstrating that 
paid right prices for everything that bought, and accounting for 


every cent expended; and that the principal thing. not 


question efficiency any more; that swallowed up. There ten 
times more accounting 000 000 contract “cost plus” than there 
would the same 000 000 straight contracting. 

Besides eliminates the gamble. man takes 000 con- 
tract (it attractive, must said), may make $100000. 
ordinary contract, with good management, but “cost plus” basis, 
few thousand dollars ahead the job the end year’s hard 
work trying demonstrate that not crook. 

There another inherent difficulty: the “cost plus” was car- 
ried its logical conclusion, nobody would know what anything would 
cost, because certainly the total would the sum number “cost 
plus” jobs; and what would that.total be? seems that, public 
work, the long run, the “cost plus” contract could not tolerated, 
public work done against definite appropriation “cost 
plus” job. When city lets job for committed 
000 000. When lets job “cost plus” one knows what 
committed. The same thing applies the individual. 

The speaker simply giving his experience engineer and 
contractor with both styles construction. 


Davis,* Am. Soo. form contract sug- 


carried out, but its use requires that all details thoroughly well known 
advance. 


Now, those who have had experience very large jobs, realize 
that very difficult all such jobs know the details advance, 
and absolutely impossible others. For instance, how 
any contractor going know all the details job foundation 
that has put down 100 150 ft. below the level the ground, 
until actually opened and dug out. can all the boring, and 
all the guessing, pleases, and yet does not know how going 
until open. Such work always involves big element risk, 
does also every long tunnel that passes through high mountain. 
However closely may examined, there large element uncer- 
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tainty the conditions that are encountered contractor who 


takes such work any kind basis except “cost plus” basis. 

The term, “cost plus”, very indefinite. There are two radically 
different methods “cost plus” contracts. One pay the cost plus 
percentage and the other pay the cost plus some fixed sum. They 
are radically different, different the east from the west. The 
speaker recognizes the fact that there were conditions the breaking 
out the war, which had met rather unusual methods; but 
has talked with both engineers and contractors who were engaged 
the “cost plus” work, and has yet find one who could convince 
him that was not possible have let those contracts some other 
basis than place premium extravagance and waste. other 
words, find out closely enough that some fixed sum could named 
compensation for the use the contractor’s skill, equipment, and 
organization; or, still better, that some method could not have been 
outlined which could have received just compensation, and, 
addition, reward for properly ascertained economies—economies both 
time and money. 

contract let the basis cost plus fixed sum, the con- 
tractor will earn his fixed sum sooner rushes his contract through 
and closes short time, which the great consideration the 
case preparation for war. Deliberately, that incentive was taken 
away from the contractor. 

regard the great judges our all-powerful Courts among our 
highest-class public officials. They should be, and usually are, selected, 
with great care; men who are just, who have incentive higher than 
personal gain, far human beings can found who do; aiid yet 
find universal rule all the Courts, from the highest the 
lowest, that judge shall not permitted sit judgment 
case which interested, because humanly impossible for him 
eliminate his personal interest from his actions and his deter- 
minations. 

Now, that just true contractors judges. Even the 
contractor’s own subordinates, his own employes, know that has 
interests certain way; that his interest make cost more, 
that gets larger fee; and temptations are such that 
absolutely necessary guard against contracts that kind. 
Assuming, however, that those who know more about the 
than the speaker, are right, that the “cost plus” contract was unavoid- 
able the haste preparations for war; let not lend any influence 
extend that pernicious practice ordinary work. Let find out 
what the work should cost, nearly possible, and where can 
determined well advance, the unit price contract, with fairly drawn 
specifications, is, far the speaker’s experience goes, the fairest 
all methods. 
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that case, engineers have the opportunity reasonable changes 
without affecting materially the profits the contractor, has made 
well-balanced bid; and the case earth-work, least, and many 
other kinds work, impossible tell advance how each the 
units going run. classification will carried the work 
progresses, and the different classes put unit basis, that the 
errors estimate advance will not greatly affect the profits, because 
where the material harder, commands higher price for higher 
classification. 

least logical and practicable, and likely make the 
interest every man connected with piece work, the work 
right, and economically; and let not assume that people are 
superhuman, and not, and will not, look their interests getting 
out their work. 

Where work such uncertain outcome, likely involve 
many changes much hazard, contract let cost basis with com- 
pensation the contractor, paid after manner similar that 
suggested Mr. Waddell, the best solution, even the uncertaintiés 
leave more uncertainty the contractor’s compensation, which 
not nearly bad leave him with possibility heavy loss, 
offer him substantial premium for extravagance and waste. 


Henry Am. Soc. large proportion con- 
struction contract work done for the public—the owner the public, 
either Municipal, State, National—and, such work, competition 
essential. there practical and satisfactory scheme for securing 
competing bids “cost plus” limit expenditure every 
such contract also essential, and the fixed before 
the contract delivered, and, therefore, before the work done, 
under-estimate might cause the serious embarrassment reaching the 
limit before the completion the necessary work. 

“Cost plus”, whether plus percentage plus lump sum fixed 
variable, sounds fair, and the owner gets just what pays 
for, fair; but must conclude from what see and hear that 
that result not commonly secured. the contractor’s compensa- 
tion increases directly with the cost the work, the system puts 
premium extravagance, Mr. Davis has stated. certainly may 
operate eliminate all ambition the the contractor show 
his superior skill and efficiency such, even does not induce him 
nurse the job. 

Only few days ago, division engineer complained the speaker 
the slow progress being made the account portion 
contract, and declared that always noted marked differ- 
ence between the spirit which the percentage portion the con- 
tract was done and that which the work was performed the fixed- 
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price portion the same men. When was suggested that the men 
need not know that the work separate account, replied that 
the men always know, and invariably produce less. 

The sliding scale compensation based the relation the 
actual total cost guaranteed maximum sounds logical, tending 
induce effort and promote efficiency, but guaranteed maximum 
cost the owner necessarily involves risk loss the contractor, 
avoid which one the arguments for the “cost plus” idea. Also, 
case competition for the contract necessary—as for public work— 
the sliding scale for compensation would have prescribed the 
specifications, and the bidding would have the guaranteed 
maximum, the temptation take chances bidder being, therefore, 
much the same straight lump-sum contracting. 

the guaranteeing maximum cost will require the bidder 
make careful estimate, the plans must definite the extent 
the work and complete for straight lump-sum bid, and this 
requirement eliminates one the principal arguments for the “cost 
plus” contract. 

the bidder must take risk guaranteeing maximum sum, 
why should not have all can save out it; and must share 
such savings with the owner, why should not the owner share any 
loss that may result through excess actual cost? 

“cost plus” work, the necessity for checking the contractor’s costs 
not only the additional cost services, which may quite 
appreciable, but likely occasion disputes and develop unpleasant 
inquisitorial procedure, leading direct supervision the owner’s 
representative all the operations under the contract—purchase 
material and direction work—a situation under which real con- 
tractor will not happy, and which, pursued logically, will tend_to 
dispense with his services. the Graff system, described “Bridge 
Engineering”, the contractor stipulates that “be left absolutely 
untrammeled and allowed enter the buying market and otherwise 
conduct his operations though were executing straight contract.” 

There form contract which, although giving the contractor 


Mr. 
Quimby. 


opportunity develop his best methods operation and win both 


the contract and profit his skill and energy, provides rea- 
sonably for both changes plans and some kinds contingencies. 
This lump-sum contract for the definite construction shown the 
plans, together with unit prices for the various classes work and 
material involved, these prices being applicable changes quan- 
tities—in full additions and reduced amount, say, one-half, 
deductions. For any class work not covered such unit prices, 
force-account item also provided, the percentage bid the 
proposal the same the other prices. aggregate bid for com- 
parison bids obtained extending the unit prices and force- 
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account percentage assumed quantities, and adding the exten- 
sions the lump-sum bid for the work shown; thereby competition 
secured throughout. the event changes being desired, which 
the unit prices not specifically cover, which create conditions 
not contemplated and make the bid price unfair, or, case obstacles 
are encountered for which the contractor has not assumed responsi- 
bility, special dicker necessary, and, such the party 
the second part the contract ordinarily quite potent the 
party the first part. 

The plans ought complete possible before the contract 


made, and owner not prepared and goes ahead meager 


data, must expect pay more one way another. the plans 


ean made definite, that quantities can determined and under- 


Mr. 


erry. 


surface conditions reasonably explored, the greatest satisfaction 
the owner, engineer, and contractor will generally secured 
lump-sum contract fixed unit price contract with equitable pro- 
vision for adjustments. 

speaker from the discussion this subject, seems fairly common 
one, namely, that the cost work, that is, the unit cost under the “cost 
plus” form higher than for similar work done under 


straight contract basis. 


The Turner Construction Company, New York City, which 
the speaker Vice-President, has had experience which would 
contradict that impression. The Company the building business 
and has erected nearly 600 reinforced concrete factory, warehouse, and 


other industrial buildings since May, 1902. this work has been 


found consistently that lower unit costs have been obtained jobs 
‘done “cost plus” basis than those for which the contract was 


lump-sum straight contract. nearly 750 contracts which have 


been handled date, the division between the lump-sum and “cost 
plus” types agreement has been nearly “fifty-fifty.” 

the request the editors Engineering News-Record, the 
spring 1919, the Company investigated its cost records see what 
conclusions could drawn from cold facts and figures the effect 
the type contract, that is, lump-sum “cost plus,” unit costs 
building work. order get the comparison, the had 

During this year, built factories warehouses 
concrete, each which the contract exceeded $100 000. The average 
for each the jobs was $413000, which makes each building 
fair-sized building contract. these buildings, (averaging 
$470 000 each) were form contract and 
(averaging each) were built under lump-sum contract. 
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remarkable series coincidences, buildings that were 
“eost plus” lump-sum parallel one another the outstanding 
features, which, critical examination the cost records, might 
thought affect the costs. That is, for every “cost plus” job, the 
Company had another, generally similar size and location, under 
lump-sum contract. Similarly, for every beam and girder “cost plus” 
job, there was beam and girder job lump-sum, and, the same 
way, flat slab jobs, brick veneer jobs, and in-town and out-of-town jobs 
matched fairly well. 

has been the Company’s experience for purposes com- 
parison the cost buildings, three labor units and general expense 
item taken together serve very accurate criterion the rela- 
tive cost the complete building. These are, itemized the 
Company’s accounting 


Item item includes the cost carpenter and labor work 
per square foot floor required for placing and removing floor forms, 
including all hoisting and miscellaneous work connection there- 
with. This item does not include the cost making the forms before 
they are used for the first time and, therefore, comparison possible 
between buildings having different number stories. 

Item 22.—The cost labor per yard for all work connec- 
tion with the mixing and placing concrete included this item. 
average this unit will give very fair comparison. 

Item 30.—The cost all labor per ton for receiving, handling, 
bending, and placing steel reinforcement kept under this account. 
the labor conditions under which this work done, differ the 
districts from conditions existing outside these districts, 
one comparison made between jobs the metropolitan districts and 
another between jobs outside such districts. 

Item 19.—This includes the general expense expressed per- 
centage the total pay-roll.for the job. This item included 
show that the units obtained Items 22, and 30, were not 
influenced incorrect charging labor general Item 19, thereby 
reducing the amounts properly chargeable the cost forms and 
the placing concrete and steel. 

The figures these items for the jobs question are shown 
Table which should self-explanatory. 

The speaker would like call attention certain factors back 
the figures quoted Table 

Placing and Removing Floor Forms.—There some difference 
the cost per square foot for Item 3-F, between flat slab and beam 


and girder construction. coincidence, happens that 14% the 
floor area the percentage jobs was beam and girder and 86% was 
flat slab, while, the lump-sum jobs, 13% was beam and girder and 
87% was-flat slab. Because this similarity, the comparison made 
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Total Number, 22. 


Average Average Percent- 
centage sum cheaper 


jobs. jobs. by: 
Item 3-F: Cost per square foot and re- 
Item 22: Cost per cubic yardof mixing and placing 


Item 30: Cost per ton receiving, bending, fabri- 
cating, and placing steel reinforcement jobs in| (10 


Item 30: Cost per ton receiving, bending, fabri- 

cating, and placing steel reinforcement jobs; jobs) 


Item 19: General expense. The amount charged 
this miscellaneous item expressed per- 
centage the total pay-roll. 1.8% 


between the average units the percentage work and the lump- 
sum work not influenced any difference due the slightly greater 
cost beam and girder forms over flat slab forms. The column spacing 
was sufficiently similar all the buildings, that any difference due 
this element may disregarded. Item 3-F has tendency 
lower buildings having greater number stories, because the 3-F 
unit for the first floor nearly always higher than the same units for 
the floors above that. all the buildings studied are five more 
stories height, with the exception two, which are four stories, 
the influence the element height very slight. noted 
that the next the lowest 3-F unit obtained any the buildings 
was Becker’s Aniline and Chemical Building, which only 
five stories. high, and each the units made the two four-story 
jobs are below the average. believed that comparison the 
unit, between the percentage group jobs and the lump-sum 
group, fair one and means that, anything, the organizations 
the percentage “had the jump” those the lump-sum job for 
this item. 

Mizing and Placing equal efficiency the two 
classes construction, the averages Item should run very 
closely together, and such the case, the difference being only 2%, 
favor the percentage organizations. 


Lump 
sum jobs 
were 
cheaper 
by: 
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Receiving, Bending, Fabricating, and Placing Steel Reinforcement Mr. 


Metropolitan lump-sum jobs exceeded the 
jobs 5%, and this difference probably justified the more 
difficult conditions affecting this Item 30, which existed the per- 
centage group buildings. 

Receiving, Bending, Fabricating, and Placing Steel Reinforcement 
Jobs Outside Metropolitan lump-sum jobs ex- 
ceeded the percentage jobs per cent. The fair one 
and should true indication efficiency. 

General amount money covered the classifi- 
cation Item very small compared with the other items used 
Table The only reason for tabulating the item was show its 
smallness that improper charges had not been made it, thereby 
reducing the charges pay-roll made Items 3-F, 22, and 30. 

some the discussors, the results this investigation made 
the speaker’s Company will sound like anarchy, but there 
sound reason back these figures. has been the experience the 
Company that under “cost plus” form contract, there exists essen- 
tially partnership between the owners and the contractor. There 
only one interest, namely, give the best work for the least money 
the quickest time. the contractor expects continue business, 
has earn the confidence and commendation that particular 
owner. lump-sum contractors there seems be, some cases, 
different interest. Each side wants sure that the other side does 
not get the advantage under agreed price. 

Under “cost plus” contracts, the contractor feels free the 
owner with suggestions for modified ways doing the work, and for 
the substitution methods materials; and likewise the owner 
more apt give favorable consideration the contractor’s sugges- 
tions and offer his co-operation and assistance such matters 
steam, light, power, railroad siding, supplies, purchasing, housing, and 
the like. Under lump-sum contract, the contractor comes the 
owner with suggestions requests, the owner liable say, “You 
have your lump-sum contract. Why should help you out? have 
more interest than see that get what want.” 

If, the case nineteen out twenty building contracts, 
changes, alterations, additions are made the work done 
after the contract signed, the owner the mercy the con- 
tractor lump-sum contract. all know how difficult 
put contractor off the job, and how unusual get another con- 
tractor come and extra work when the first contractor still 
the job. 

friend the speaker, distinguished New England contractor, 
the same line business, puts this whole question another, but 
particularly practical, way. His statement, recalled, was ‘the 
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effect that would like see comparison statement the 
difference between the total cost paid the owner for given piece 
work under lump-sum contract when all extras had been paid for, 
and the cost similar piece work done straight cost plus 
fee contract. was his judgment that the average lump-sum contract 
plus extras, would cost the owner more than the “cost plus” service 
form contract. 

The speaker would like say just one word the recent 
vigorous condemnation “cost plus” contracts. The question would 
seem not much one different types contract one 
conditions under which work was done. hard see any valid 
reason why labor should less efficient percentage job than 
lump-sum job. workman naturally primarily interested his. 
own welfare and, therefore, the keeping his job. negligence 
and lack interest his work lead his discharge percentage 
job just quickly the lump-sum job, while finds that 
diligence the percentage job awarded advancement and con- 
tinuous employment the contractor, will work just hard 
one form contract another. The whole thing really comes 
down the disposition, intent, and organization the contractor. 

There has been pretty wide disposition discredit “cost plus” 
for the Government during the war and blame the high 
costs Army work the “cost plus” contract. The speaker feels 
that this wrong. the majority cases the jobs were out-of- 
the-way places, where was extremely difficult obtain labor, also 
time when there was great demand for labor. Furthermore, 
the speaker feels that the war costs, high they are known be, 
resulted not only from the conditions mentioned, but also because 
the inexperience the workmen. The experienced workman most 
lines industry continued give good services during the war when 
working for his old employer, but there were not nearly enough these 
experienced workmen carry the Government building programme, 
and was, therefore, necessary employ large numbers men new 
the industry. These men were frequently found inefficient. 

present, the speaker’s Company erecting more than build- 
ings, practically all “cost plus” basis, and generally apparently 
the owners’ satisfaction. The owners more than 200 other build- 
ings, which the Company has built “cost plus” contracts, seem 
satisfied with the costs, time, and quality the work which they 
got. This indicated the surprisingly large number repeat 
orders for buildings from “cost plus” clients. matter fact, 
total volume nearly 000 private business, 72.2% has 
been repeat-order basis. This would seem pretty good 
answer the objections “cost plus” contracts for private industrial 
business. 
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The Company kept cost system regardless the type contract. 
The jobs are divided into some fifty odd accounting units, that is, 
detailed cost units, very much the basis manufacturing shop 
costs. The units under discussion are the pure net units without any 
respect profit, overhead, insurance, other general job main 
office top charges. The costs quoted for lump-sum contracts are the 
net the contractor. The contract price does not enter into 
the question. just though one took the shop cost making 
wheel. This cost that wheel would presumably without any 
overhead expense; would merely the labor that went into the 
wheel, distinct from the materials the selling price. The Com- 
pany sought arrive the unit costs. 

building work economically, expeditiously, and well, 
reinforced concrete, requires skill and complete organization and 
experience. Only contractors who can get work reasonable basis 
compensation can retain organizations this type. Many con- 
tractors can and gamble their profits “hire-and-fire” 
basis, but the conservatively organized concern prefers not take 
chance losing money, but take only such work gives rea- 
sonable profit. 

The figures quoted not include the contractor’s profit. They 
are merely unit costs shop costs aside from insurance. The results, 
although for 1917 only, check very closely with experience 
more than 500 buildings. The Company has known for years that 
got lower costs for the owner under “cost plus” contract than 
could for its own pocket-book lump-sum contract. 

reply the question what meant “cost plus,” whether 
cost plus percentage cost plus lump sum, the speaker would 
say that the buildings under discussion were about equally divided, 
the one hand, between the cost plus straight percentage sliding 
where the contractor’s compensation varied directly the cost 
the work, and, the other hand, cost plus fixed fee lump 
sum, where the contractor’s compensation was independent the cost 
the work. Some these contracts had guaranteed totals with 


without profit-sharing. There are many different ways writing 


plus” contracts; any one can sit down and work out twenty more 
them afternoon, but fact that the best units, that is, the 
best net units the cost the work, have been made unguaran- 
teed jobs, and the reason for this the spirit confidence and co- 
operation which usually cannot gotten from the owner under 
lump-sum form contract. 

regard whether not the lower cost the “cost plus” 
contract the speaker’s organization was reflected the amount that 
the owner had pay for the job, whether the Company made more 
money out it, the speaker would say that the contract was 
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straight unguaranteed cost plus percentage form, the cost paid the 
owner the net cost plus the fee, that any variation cost benefits 
the owner directly. the contract has guaranty upset 
usually also requires profit-sharing clause, that any lowering 
unit net costs would benefit both the owner and the contractor. This 
profit sharing varies from one-half one-third the contractor and 
two-thirds the Occasionally, the owner’s share even higher. 

some the Company’s contracts has profit-sharing, but not 
contract. this latter type, the contractor makes 
all the profits any allowance that there may be. 
“cost plus” contract with guaranteed really attempt 
the owner’s part “eat his cake and keep too.” cumber- 
some contract, because subject all the careful estimating and 
bargaining extras and credits that the lump-sum contract effects, 
and, the same time, requires the minute cost keeping and negotia- 
tions with the owner which “cost plus” job involves. 

every job the Company has, its superintendents’ profit-sharing 
plan applies. explanation that plan, may stated that ever 
since 1910, the Company has been saying its construction organiza- 
tions that they equal come inside agreed estimate, the 
superintendent, and big jobs, his chief assistants, will get extra 
compensation bonuses, varying the amount that the éstimate 
exceeded. this plan has been extended include the 
principal foremen every job. The speaker has mentioned agreed 
estimate, and this, means that, cost plus fee jobs, the estimate 
submitted the architect engineer and the owner for their 
approval reasonable amount allow for the work the imme- 
diate control the job organization. lump-sum contracts, the 
estimate not submitted the architect, engineer, owner. 
has, however, either kind contract, pass the profit-sharing 
committee the Company. 

“cost plus” work the owner told that any bonus earned 
under this plan part the cost the work payable him, because 
such bonus extra compensation is, measure, extra salaries paid 
the organization order get lower costs, and the owner benefits 
equally. 

The statement has been frequently made that “cost plus” work 
the men actually doing the work the field know the 
contract, and the pocket the disbursing agent, the Government 
private accordingly. The experience the speaker’s 
Company contradicts this, and believed that that experience has 
been sufficiently wide make its opinion fair value. stated, 
the whole question one the spirit the organization. 
known throughout the rank and file contracting organization 
that man discharged just quickly for careless shirking work 
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perience indicates that difference can detected the unit costs 
between “cost plus” lump-sum job. Unit costs really tell the 
story the relative operation the two contracts. 

there efficient management, systematized inspection, and 
determination see that organization run even keel, re- 
gardless the form the contract, any difference the unit cost 
job due the form contract would general favor the 
“cost plus” job. 

Relative the closeness the two forms contract their com- 
parative costs being due the fact that the superintendents and the 
foremen shared the profits, the speaker thinks that undoubtedly 
that true, but seems him that this point admitted, 
might also admitted that the form contract really makes 
difference all. The speaker recently made some figures showing 
the difference between the estimates given his Company owners 
the time negotiating the contracts for their work and the actual 


which the same owners paid for the completed undertaking. 


These figures cover all “cost plus” contracts made between July, 1910, 
and January 1918, that is, about years, and cover about 
$12 500000 worth work. The actual cost paid the owners, 
including all profits the contractor and any bonuses field organi- 


zations the contractor, were less than the estimated costs about 


$400 000, approximately per cent. This covers total about 
contracts for-probably 115 buildings. 

would seem that this was pretty good indication the ex- 
cellence the management, the ability estimate correctly the costs, 
and the consistent performance the field organizations carrying 
out the schedules set for them. checks back again the propo- 
sition that the type contract not the determinate factor. The 
really important feature the management and, perhaps, the intent 
and disposition the contractor. 


Henry Am. Soo. the discussion this 
paper, reference has been made Government work or, more prop- 
erly speaking, war work, and the apparently excessive cost the 
“cost plus” contracts for the Government during the war. The cost 
war work should never compared with similar conditions pri- 
vate work, the cost work for war purposes was minor impor- 
tance when compared with the time saved its completion. 
There was “enemy the door”, and extra cost of, say, 000 000, 
large piece work, was not compared with the possible 
saving weeks’ time its completion; not only were many lives 
jeopardy, but victory itself was stake. 
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the beginning the war, there was time enter into formal 
Contracts amounting millions dollars were awarded 
verbally, the terms confirmed writing later, and the increasing 
number contracts continually awarded gave opportunity for 
details. 

due time, the various forms contracts were fully considered 
board representing six different branches the Government, and 
although the cost plus percentage form was considered the least 
desirable, was found, for considerable time, the only prac- 
ticable form which could adopted under the stress circum- 
stances. Later, however, modifications and improvements were intro- 
duced gradually and, many instances, bonus was offered the 
contractor any saving, under agreed estimated cost. 

The successful execution “cost plus” contract, whether per- 
centage fixed fee, largely depends the character the chief 


contractor and his ability control the execution the work. Almost 


invariably his character will found pervade the entire work. 


for this reason that percentage work must awarded personal 


selection rather than competition, and personal selection may 
have the appearance favoritism, will difficult establish the 
practice municipal other public works. 


writer strongly imbued with the idea that the functions the engi- 
neer not end with the preparation set specifications and 
drawings for particular piece work, but, like those the 
sculptor, must include its completion, created his brain, even 
the last detail construction; must not place second party, 
called contractor, the responsibility for carrying out the plan. The 
thought which the writer desires convey that the middleman, 
merchandising, source expense that possibly may done 
away with the future. This thought highly important these 
days high prices, when expenses are pyramiding one ‘on top 
another, and, believed, the greatest opportunity for the engineer 
constructive service to-day lies developing his executive powers, 
order that may able carry out properly pre-arranged con- 
struction programme. 

all credit the contractor with the “know and, being 
business secure his living, must earn it; but, because the 
gamble that must invariably take, bound protect himself 
that will not The natural thing, therefore, for him is, 
course, bid sufficiently safe not pay for the privilege 


doing the work: have all had experience with various classes and 
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types men, and know that some must watched more closely than 


others. 


During the last two years, the writer has had opportunities judge 
the “cost plus” contract its various phases, and entirely accord 
with, and strong supporter of, the type. The forms used have 
included the “percentage fee” sliding scale; the “fixed fee” form, 
which the fee was agreed both parties and usually was 
certain percentage the estimated cost agreed the owner and 
contractor before the work was begun; and, latterly, small jobs, due 
the fact that surplus materials were available, and because mate- 
rials could purchased Government prices, the policy has been 
assemble all the materials convenient storehouse storage pile 
and ask for bids furnishing the labor and equipment required 
perform the work. This form contract limited its application, 
necessarily, but has the advantage employing the man who possesses 
the knowledge and experience, but lacks the capital. has been 
proven result considerable economy. work valued approxi- 
mately $100 000, made seventeen jobs, has been possible, with 
gang general average characteristics, save considerable sum. 

necessary enter into contract, the ideal form, the 
writer’s opinion, and that which permits more elasticity its 
operation than those present vogue, one which the estimated 
cost agreed on, the fee fixed certain sum subject adjustment 
one two ways, namely, bonus the actual cost less than the 
estimated cost, and penalty the actual cost exceeds the estimated 
cost. will admitted that changes plans may change consid- 
erably the cost the work, but that case the ingenuity and knowl- 
edge the engineer brought into play, adjustments are made 
the basis the original contract, and additions subtractions are 
made from the sums involved. The tendency this form con- 
tract make the parties thereto feel that partnership exists, which 
can beneficial both, incentive with unlimited possibilities, and 
results economy not otherwise obtainable. 

continuation the idea expressed one the foregoing para- 
graphs, would seem that one the functions National 
Engineering Society would the proper supervision the execution 
Federal, State, and Municipal undertakings engineering nature. 
would seem that such society, through its various local associations, 
could touch with civic improvements bring about 
considerable reduction the cost engineering works. This could 
done providing clearing house through which the various serv- 
ices necessary for any piece work could supplied. Tools and 
equipment could purchased hired, and the middleman eliminated. 
Such combination would give the engineer the opportunity lessen 
the burden the tax-payer, reduce the cost living very greatly, 
and give maximum service the community. 
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method constructing engineering work that was not referred 
the paper and was only mentioned incidentally the discussion, that 
is, where the ergineer executes the work without the medium 
contractor, employing labor and purchasing material, either his 
own name that the owner, thereby becoming the owner’s agent. 
this means, instead having three organizations deal with—the 
owner’s, the engineer’s, and the contractor’s—there are only two, the 
owner’s and the engineer’s. 

When engineer retained design and execute engineering 
work, and the owner engages contractor the actual construc- 
tion, what really doing employing man who skilled and 
experienced the business constructing execute the plans and 
specifications the engineer, whose remuneration fixed the 
contract whether lump sum, unit prices, some form 
plus”. any case, must produce cheaper better struc- 
ture, must produce less time than could done without 
him, order justify his existence. other words, must effect suf- 
ficient saving recompense himself, and, addition, effect saving 
the owner money time. matter fact, most works 
the usual character, under stable conditions prices labor and 
material, the contractor does justify his existence. 

general rule can laid down which type contract 
preferable, each has advantages under certain conditions. 

The lump-sum form contract preferable where the character 
the work not unusual and where the quantities can determined 
accurately advance. has the advantage the owner enabling 
him figure with some accuracy, even allowing for certain per- 
centage extras, his probable capital outlay. 

The unit price contract preferable where the quantities cannot 
determined accurately advance. 

The “cost plus” contract more adapted work where there 
not sufficient time work out full plans and specifications advance, 
where complete data the conditions met cannot 
obtained. 

The conditions adaptable the work being done directly the 
engineer are follows, some which however apply with equal force 
the “cost plus” method: 


unprecedented character and difficulty. 

2d.—Works where the time element the ruling consideration 
and where there not sufficient time available work out 
completely and develop the plans and specifications before 
starting the work. 
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3d.—Works likely extend over long term years during which 
marked changes the prices labor and materials and 
the conditions under which the project financed, may occur. 

which safety the dominating consideration, where 
changes and alterations are made structure without 
discontinuing its use the public. 


Among works unprecedented character and difficulty may 
mentioned the completion the Hudson River Tunnels the Hudson 
and Manhattan Railroad. the time work was resumed these 
tunnels, the project had bad financial history. The company had 
been the hands receiver, and several contractors had been unable 
complete the work. Therefore, when the owners invited bids 
complete the project, the bids were high that was decided reject 


Mr. 
Snyder. 


them and execute the work cost under the direction the 


This was successful that the entire system, with the exception 
portions the work the land was done this way. 

The Hudson River Tunnels are also illustration the advantage 
using this method where the time element the ruling considera- 
tion, for work had been done until complete plans and specifica- 
tions had been worked out, would have delayed the ultimate com- 
pletion very much. was, when the tunnels were partly completed, 
the management changed the plans order permit the use 
multiple-unit trains instead single-unit trolley cars, which was done 
without discontinuing any the work hand. 

regard works extending over long term years, two 
instances may mentioned, one having been done cost the 
engineer and the other ordinary unit price contract. The 
financial 1907 involved both owners that they could not 
continue the work account their inability get funds meet 
bills and pay-rolls. the first case, the construction portions the 
work was suspended without any legal other difficulty, while, the 
second case, settlement had made with the contractor com- 
pensate him for his loss due the suspension the work. 

involving safety may mentioned, namely, the alterations 
the Center Street Loop conform the plans for the Dual Sub- 
way System after two the tracks were operation. this case, 
contract was let the operating company the work cost, 
and the work was executed under the direction its engineers. 
would have been very difficult have drawn contract that would 
have safeguarded the public and, the same time, properly recom- 
pensed the contractor for the extra work necessary this any 
other form 

doing work cost, the direction the engineer, 
essential that shall have the necessary experience and organization 
and that the necessary arrangements regard plant can made. 


Snyder. 
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cases where the plant special, where will not have longer 
life than that necessary complete the work under consideration, 
must purchased and charged off the work regardless the 
character the contract. Where the plant very expensive pro- 
portion the cost the work, and cannot leased, may neces- 
sary let the work contractor having suitable plant. 

claim that the same efficiency labor cannot obtained 
cost job contract job admission inefficiency the 
part those directing the work. course, human nature for 
who has both contract and force account jobs under way, 
assign his best men the contract job; but there incentive 
where the work being done the engineer directly agent for the 
owner. 

Doing work the engineer without the medium contractor 
applicable public work, where State laws not preclude such 
method, but trouble may had with labor owing civil service 
requirements and rulings. Some the Federal river and harbor work 
executed direct labor. 

The advantages and disadvantages these methods vary with the 
character the work, the local and financial conditions, and the 
owner’s desires, and the engineer should not limit himself any one 
method executing his plans, but should freely use those best meeting 
the conditions. 


Baum,* Am. Soc. (by writer thinks 
that the “cost plus”, percentage, plan doing construction work 
abomination and practice which leads almost inevitably loss 
control the cost the work and loss confidence the owner 
the engineer and contractor. 

The contractor engineer may ever honest, but the moment 
the men his employ know the job percentage job, they think they 
are being loyal their employer they make all the “percentage” 
they can. This applies from the top down the last laborer. The 
writer has heard the men (big and brag about how they “put 
over” for the boss. Until human nature changes, the “cost plus” 
plan must lead great dishonesty. The author admits: 


“There can be, course, great ‘cost plus’ con- 
tracts, but, this occurs, the owner’s fault lax supervision 
his own forces from incompetent dishonest engineers.” 


That remarkable statement. -What control has the owner over 
the contractor’s dishonesty that his men, their competency 

The writer has always made practice have nothing with 
the “cost plus” plan, except. where course could followed; 
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and thinks engineers, contractors, and architects, generally, will 


obtain higher standing, they abandon entirely, except 


emergency cases. 


agreement between two more parties for the doing the not 
doing some definite 

construction contracts the contractor agrees certain work 
and furnish the necessary materials for stated prices, for which 
paid the owner. The prices are always stated the contract, 
and the units for which these prices are paid can accurately 
measured counted. 

For doing certain work described the specifications, including 
the furnishing all materials enumerated the contract, the con- 
tractor expects just compensation (in addition actual costs) for 
his services and experience, and the use organization, plant, and 
money prosecuting the work. 

The owner knows what the completed work will worth him; 
factory, will give certain returns rent, and with other 
things, value can set them. order fix the value, the owner 
good business man, will engage experienced adviser, insur- 
ance against serious mistakes fixing the the value his new property. 

The owner has the estimate his expert from which judge the 
amount involved; then advertises for Usually, such 
bids are called for unit price lump sum; either case, the bid 
prices are include the cost the services profit. 
number contractors will bid, their bids less from 
the figures the owner’s expert. The expert can judge very closely 
from experience comparison with the contractor’s bids how much the 
contractor will probably realize for his services. 

The contractor’s first thought, when making his bid, is: How 
much money has the owner appropriated the work? The next 
is: Who are competitors? Then bets certain amount 
his skill against that the other contractors. 

the contractor’s figures are much lower than those the owner, 
the supposition that will lose money awarded the contract and, 
therefore, trouble and disputes will arise between the contractor and 
the owner, which may more expensive the end than contract 
had been let reliable contractor the owner’s figures. 

There are certain things for which the actual costs can fixed 
before commencing construction. Quotations can secured, good 
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for stated time, for materials and plant rental, cost prices 
hold good while contractor being selected. 

After these. provisional agreements are made, and contractor 
found who will willing the work the owner’s estimated cost, 
the owner can decide whether not wants build the prevailing 
market prices. then has his expert estimate the probable cost and 
fluctuation the prices labor, and the cost labor and materials are 
added together obtain the probable net cost the work. 

The owner knows what can afford pay for what expects 
get under the terms the contract, but often uncertain the 
personal ability and integrity some the contractors and their 
forces. contractor losing money, the owner will probably have 
some difficulty and put additional expense guard against getting 
poor material and workmanship. 

should possible guard against such conditions letting 
contract one several selected firms, the contract cover the cost 
the work based the owner’s estimate for the actual cost, including 
overhead expenses and the contractor’s fee. The contractors who are 
invited bid for the work should required divide their bids into 
three parts, net cost, overhead, and fee desired. 

order -to give the contractor incentive save money, 
should share with the owner any saving below the latter’s estimated 

the duty the owner’s engineer see that the contractor does 
not turn out poor work, order make saving and, thereby, get 
extra profit. also his duty see that his inspectors’ methods 
not retard the contractor’s forces. 

The owner’s engineer should add his net cost the contractor’s 
overhead charges and fee and certain amount for contingencies. 
When the contractor signs the contract, accepts the approved esti- 
mate cost and contingencies final and binding. 

The contractors under consideration the owner should re- 
quested examine the plans and make their own estimates, order 
decide whether they are willing accept the contract based the 
estimate. 

figuring the contractor’s fee, the total cost the contract 
should excecd the net cost plus, say, for example, 50% the estimated 
contingencies, deduction should made the contractor’s per- 
centage fee, amount proportion that which the cost exceeds 
the net cost, plus 50% the contingencies. The object this 
compel the contractor exercise the best supervision order keep 
down the costs. such contract, the owner pays more than his 
engineer estimates the cost be, and the has the opportunity 
increasing his profit exercising his skill. Orders for extras may 
figured the same basis those for the general contract. 
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owner has decided apply his funds the construction some 


structure other engineering work, may handle one 
several ways: 


(a) Employ the necessary foremen, mechanics, and laborers; 
purchase the necessary materials; and supervise the con- 
struction. 

(b) Employ one more superintendents salary basis and 
delegate them the authority hire some all foremen, 
mechanics, and laborers; and purchase some all the 
materials; and entrust these superintendents the applica- 
tion the labor and the materials. 

(c) Employ contractor “cost plus” basis and delegate 
him most all the authority employ labor, purchase 
materials, and apply them the work accomplished. 

(d) Enter into fixed price fixed unit price contract which 
delegates all authority for employment labor, purchase 
materials, and their respective applications. 


“cost plus”; Method (b) intermediate stage between Methods 
(a) and and Method (d) “contract” work. 

noted that Methods (a), (b), (c), and (d) involve 
increasing delegation authority, but that Methods (a), and 
(c), the owner retains the financial responsibility for results, and 
that only Method (d) relieved this. Methods (a), 
and involve increasing delegation power spend without 
definite responsibility for costs, they imply degrees 
confidence trust the owner his agents, coupled with financial 
supervision different proportions according circumstances. This 
element trust which attains maximum proportions the “cost 
plus” method doing work intangible nature put 
this method under great handicap the award public works, 
normal times, and where competition keen, even when permitted 
law. 

The author has suggested that “cost plus” contracts could let 
the basis fee demanded, the contractor’s resources, and his 
reputation. The only really tangible item such valuation 
competitive proposal would the amount the fee demanded, and 
attach much weight this item would like selecting doctor, 
lawyer, engineer similar basis. The vital question 
how well will perform. The really important items are the 
intangible ones,.and must always difficult, not impossible, 
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normal times, justify the satisfaction public bodies, awards 
public works such considerations. 

The author explains the difficulty arising under fixed price contracts 
from extras, actual alleged, which are largely avoided under “cost 
plus” contracts. the other hand, the “cost plus” contract brings 
its own difficulties general control and auditing the con- 
tractor’s expenditures and deciding what items are properly 
included the cost the work and what items are chargeable 
the contractor’s account, particularly items indirect over- 
head expense. Both kinds difficulties, course, are minimized 
definite and complete plans and specifications the case the fixed 
price contract and definite and comprehensive contract the case 
the “cost plus” contract. 

his advocacy the “cost plus” method, the author suggests 
that the gamble belongs the owner and mentions the uncertainties 
site, weather, and varying market conditions; but what should 
said about the gamble competent and honest supervision and 
direction purchases, plant, construction schedules, and organization 
and application working forces? This latter part the risk, and 
exceedingly important part, belongs logically the con- 
tractor. urged that the owner, himself, may supervise these 
things, then the contractor becomes little more than salaried super- 
intendent and approach “day work” “force account”. 

However, the gamble may conceived divided origin. 
within power, and the practice, the two contracting 
parties distribute they may agree. some cases, the owner 
may better position assume the risks the enterprise, 
some cases the contractor; but, independent this, one party may 
more willing assume risks than the other, and this will have 
material effect the form the contract drawn accomplish the 
“meeting the minds”. 

/The facilities modern trade enable one take risks transfer 
them others within large range. miller may buy his grain 
the Exchange before harvested, for definite price per bushel 
for future delivery, and are told that various crops, such fruit, 
are not infrequently sold the producer for definite lump sum 
the trees, before they are ripe. may carry insurance many 
kinds relieve ourselves large extent various risks. 
owner, either individual, private corporation, city, may have 
sound reason for placing contract for some improvement 
definite lump sum price, with the contractor assuming all risks. Nor 


does follow that fixed price contractor assuming risks charges, 


the long run, for contingencies which not happen and that, 
the whole, the owner pays more than would had assumed the 
risks. The contractor would naturally prefer cover his fixed 
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work competition, and doubtful if, whole, contractors, 
their estimates, cover the contingencies which actually develop. 

manufacturing, the man the shop may paid the hour 
the piece, with without bonuses, premiums, other elabora- 
tions. Both basic methods have been use for many years, and 
probable that each preferred under certain conditions. Simi- 
larly, contracting, the contractor, like the day worker, may 
compensated fee, regardless efficiency performance, under 
“cost plus” contract; or, like the piece worker, may paid fixed 
price for accomplishing definite result. this case, too, the method 
preferred probably depends the circumstances. 

Recognizing that the maximum delegation authority spend 
without definite responsibility for costs and incentive economy lies 


the inherent defect the “cost plus” contract, various modifications 


have been made these contract forms. 

The general types may indicated follows: (a) cost plus 
fee; (b) cost plus percentage fee with fixed maximum 
cost; (c) cost plus percentage fee with maximum fee; (d) 
cost plus fixed fee, based the estimated cost the work; 
(e) cost plus fixed fee with bonus represented definite 
proportion any savings effected actual cost below the estimated 
cost. limit may set the amount the bonus; (f) cost plus 
fixed fee with the bonus for saving (e) and penalty repre- 
sented definite proportion any expenditure excess the 
estimated cost, limit may set the amount the penalty 
leave minimum fee. 

will evident consideration that Modifications (b), (e), 
and (f) the simple “cost forms are essentially compromises 
between the straight “cost plus” and the fixed price forms, and that 
they serve divide the risks which the owner carries straight 
plus” contract and which the contractor carries fixed price 
contract. 

The exceptional conditions produced the war had elements: 
(a) The importance prompt commencement and prose- 
cution large and complicated projects indefinite extent and 
detail, with economy distinctly secondary consideration; (b) large, 
rapid, and uncertain fluctuations prices material and wages 
labor; (c) serious disturbances the normal operation the law 
supply and demand; (d) exceptional degree patriotic feeling 
which minimized fraud and induced impersonal devotion the work. 

These conditions were favorable the “cost plus” method the 
execution public works. When contractor given “cost plus” 
contract, essentially appointed position trust, and the 


price all possible contingencies, but did would get little Mr. 
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general power committing the Government city this 
not one which the public will lightly place the hands its.. 
contracting officers normal times. 

The author sets forth his paper certain advantages claimed 
the “cost plus” contract over the “lump sum” “item” form 
contract, and invites discussion the question. 

There little doubt that the majority contractors favor 
plus” contracts. the other hand, the writer’s belief 
very few owners favor this form contract, and there are certain 
good reasons why they should not, except certain classes work, 
such repair work and excavation and grading where the kinds and 
quantities materials are difficult determine. The writer 
been fortunate his experience being various times 
construction the capacity engineer, contractor, and owner, 
and thus has had opportunity observe and study contracts from: 
these different viewpoints. 

seems clear that most the advantages claimed for the “cost 
plus” contract vanish completely for most construction work, when 
the engineer who draws the plans and specifications, 
duty thoroughly, conscientiously, and intelligently. 

One the stock arguments which often advanced con- 
tractors favor the “cost plus” contract, the time saved‘ 
letting the contract and starting the work before the plans 
specifications are complete. This very specious argument, and’ 
frequently owners are persuaded let their contracts this manner, 
cherishing the belief that time will saved. Rarely this expecta- 
tion realized. the contrary, the result usually disappointing 
the owner. Time usually actually lost straightening out 
errors and mistakes that have been made starting before everything 
had been worked out carefully paper, and the cost, instead 
being reduced, increased, account the inability organize 
the job properly for efficiency, because lack knowledge all the 
details the work involved and through the errors previously men- 
tioned. One reason why this argument saving time used 
often contractors who are after certain piece work, obviously 
beeause they well know that after all the plans and specifications have 
been worked out, they will not have convincing arguments present 
favor the “cost plus” contract. Certainly, greater mistake 
can made than any undertaking, whether construction 
other enterprise, without proper preparation, and proper preparation 
construction enterprise certainly involves complete plans and’ 
specifications. 
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clean-cut contract lacking. Under certain circumstances, haste 
beginning work sometimes justified, such the necessity 
retaining right-of-way rights, title, some similar reason. However, 
not necessary rule let contract for more than small 
part the work order accomplish such purpose, and the plans 
and specifications for the major work can worked out while the 

the duty the engineer advise and even insist that his 
have enough exploration work done furnish reliable data 
which base his plans. Such work usually relatively inex- 
pensive and will frequently result entirely different plan being 
Often, this way, many times the cost the exploration 
‘work saved. Engineering should exact science, and 
unless one has exact data which base plans and specifications, 
working guesswork and not fact. 

argued that “cost plus” contracts save money for the owner. 
possible that such results are sometimes attained. could 
plans and specifications were worked out with the same care and 
-completeness under this system they would under the “lump 
sum” system. Here, the writer’s opinion, lies one the dangers 
-of the “cost plus” contract the Engineering Profession. Regardless 
how conscientious the engineer may be, almost certain 
‘less thorough his work when knows that there will “come- 
him account extras resulting from his failure have 
his plans and specifications complete, because will simply 
matter correcting the error supplying the deficiency when dis- 
but the cost there just the same, although may not 
“extra”. The writer very much inclined skeptical 
the saving that can made the cost. 

Another argument advanced for the “cost plus” contract the 
-ease with which changes can made the work progresses, and 
might get the impression from reading the paper that since these 
are easily more easily made under the “cost plus” contract, 
they involve additional cost because the change. the con- 
‘trary, every contractor knows what means making frequent 
‘changes plans after work started, or, worse yet, correcting 
‘or changing work which already place, and the greatly increased 
cost that results over what such cost would have been had the work 
‘been done that way the beginning. Here, again, anotker pitfall 
for owner and engineer. When the changes have taken 
their cost arrived before they are made, under the lump sum 
the owner impressed with such Under the “cost 
plus” contract, the owner often does not awaken realization 
the cost until the job done and the final cost known, and, 


the absence complete plans and the basis for 
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many instances, the job has not been finished, because adequate funds 
were not provided the beginning cover the total cost; or, 
all the preliminary calculations are upset. again, heavy 
responsibility rests the engineer see that his and also 
that he, himself, studies the work thoroughly and considers every 
detail carefully while the plans are preparation, that will 
not necessary make changes after the contracts have been signed. 

The writer cannot agree with Mr. Clarke’s assertion that the 


sum” contract has not the advantage showing the cost 


the work before starting, and that there “invariably long list 
extras.” there this “long list extras”, the writer would 
inclined place least part the blame the engineer who 
prepared the plans specifications. knows of. considerable 
important work that has been through without, practically 
without, single extra. However, sees good reason why extras 
under the “lump sum” form contract should difficult, provided 
schedule prices for extra work deductions cover contingen- 
cies required the contractor when the contracts are signed. 

vitally important the owner that know very closely 
what the work will cost him before awards the construction con- 
tract. There are many instances where owners have relied the 
estimates engineers architects for the cost the work 
the estimates made contractors based preliminary plans 
sketches, with disastrous results. There instances where 
unsuspecting owners have been encouraged ahead with work, 
usually the “cost plus” system, willfully misleading estimates, 
and, some instances, have met with financial ruin result. 
the writer’s opinion, the engineer, architect, contractor who 
misleads owner, either knowingly through ignorance, should 
severely punished under the law, and certainly this Society should 
not countenance anything the kind and would not the writer 
correctly understands its ideals. 

The same principles will hold good the argument 
workmanship secured under the “cost plus” contract. simply 
matter making the plans and specifications clear and definite 
and seeing that they are followed, which would just necessary 
under the “cost plus” system. The writer can see reason why the 
contractor bidding lump sum contract should have “guess 
at” the meaning the specifications. has the privilege making 
definite, correspondence with the engineer, anything that indefi- 
nite difficult interpret. the plans and specifications are well 
drawn, why should there anything them that indefinite? 
not for the engineer see that his plans and specifications are 
intelligible? 
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would seem that for most work the “lump sum” form contract 
comes nearest meeting all the conditions and requirements 
construction work the best manner, and matter the 
engineer’s ability, intelligence, and integrity make work out 
smoothly, fairly, and properly. 

only fair the contractor that protected against 
increases wages, freight rates, and other contingencies such 
strikes. material prices, can secure protection for long 
enough time enable him place his orders, and negligent 
that his lookout. 

seems the writer that for public work the “lump sum” 
much preferred the “cost plus”, there are already too many 
opportunities for politics and “wire pulling” and these, the writer’s 
belief, would increased the adoption the “cost plus” contract. 

this paper leaves the impression that its author strong advocate 
the “cost plus” form contract, almost the exclusion other 
forms. his strong advocacy it, enumerates number points 
which reads great advantages the system, but which many 


other people would appeal rather disadvantages. The whole ques- 


tion the best form contract used for particular job 
turns entirely the under which the contract being 
issued, and practically impossible say that one form better 
than another unless the particular circumstances each case are 
taken fully into consideration. 

general, engineering practice, there are three parties pri- 
marily involved: (1) the owner; (2) the engineer; and (3) the contrac- 
tor. The second and third parties have their status fairly closely 
defined, that they are individuals firms who specialize their 
particular branches and are bound the laws and customs their 
respective professions. The owner, the other hand, drawn from 
the widest possible limits and may unit any size, from single 
individual the whole nation. Further, may technical non- 
technical, and the work which having done may may not 
embarked for profit. 

still more important feature that the nature the work 
undertaken some circumstances definitely known before the con- 
tract entered into. other cases, may possible best only 
obtain approximate idea beforehand what has undertaken 
after the job has been started. meet all these varying conditions 
and circumstances requires the development several different types 
contract. the present time, conditions are probably much more 
favorable the “cost plus” system than they are likely more 
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normal times, because, owing shortage materials and fluctuations 
wages, difficult many cases get contractors commit them- 
selves definitely prices for the necessary time ahead, which they 
have they tender the ordinary lump-sum basis. 

The impression left the author’s case for the “cost plus” system 
that when this system developed its utmost, the owner virtually 
becomes his own contractor, except that hires the plant from the 
regular contractor and utilizes him kind extended ganger over 
the working force. All responsibility the actual carrying out 
the work apparently left the owner, who also shoulder 
all trouble that occurs with labor, and all risks, and insure remunera- 
tion the contractor matter how the work may turn out. This 
seems rather inversion the ordinary notion. The writer 
believes that the generally accepted idea that contractor paid 
and allowed take profit work mainly reason the fact that 
prepared relieve the owner from the responsibilities carry- 
ing out the work, and the majority cases believed that the 
principal advantage that owners see putting work out contract, 
that their expenditure will known beforehand within reason- 
able limits, and that the responsibility for the proper carrying out 
the work will largely taken off their shoulders and put those 
reputable specialists who are more competent carry than they are. 

point which the writer does not understand that the author, 
his concluding paragraphs, appears imply that the “cost plus” 
system eminently desirable for municipal work, although immedi- 
ately before this admits that this system allows great dishonesty. 
The two statements appear the writer incompatible, since 
self-evident that anything which allows the development 
greater dishonesty than the old system contracts hardly suitable 
for application public bodies, which, the nature their for- 
mation, the responsibility the individual member limited. 

The writer believes that general the standpoint adopted 
deciding what type contract shall used any particular case 
should broadly that the job should classified either one two 
types: (a) straightforward jobs, that is, jobs which the amount 
work done can fairly closely estimated beforehand; and (b) 
uncertain jobs, that is, those which this cannot done. When 
the supply material and labor normal, jobs the first class can 
priced with reasonable degree accuracy, and for such work, 
the majority cases, will probably found that the owner prefers 
the old system competitive tender, because his. liability fixed 
within moderately close thereby. this class job, altera- 


tions and additions the original design are only small, and 


value, therefore, will only small percentage the original tender. 
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With priced schedule, the contractor does not stand particularly 
abnormal chance making harvest his extras, and even should 
his profit them greater rate than the main contract, the 
actual money value unlikely great enough allow him 
make abnormal profit the whole contract, and the whole 
rather than few items that true comparison 
should based. 

The second class job obviously the more difficult deal with, 
and the two types contract which best considered con- 
nection with it, are the itemized schedule type and the “cost plus.” 
probable that, most instances, the “cost plus” will give the 
better results. certain cases, evident that the owner must 
prepared face considerably more risk, and that his engineer must 
also prepared take more responsibility for the issue technical 
instructions and orders connection with the job. Furthermore, 
the magnitude the risk uncertain before the job started, 
obvious that contractor not position. estimate fairly 
what the work worth him and, therefore, must cover himself 
higher price. With the correlating circumstances that the owner 
take more risk, and the engineer more responsibility for technical 
supervision, number the the “cost plus” system 
referred the author are considerably reduced importance. The 
writer believes that this type job that the “cost plus” system 
more applicable, and does not believe that desirable system 
use indiscriminately for all types contract, and, particular, 
the opinion that considerable caution should exercised its 
application cases which public bodies are the owners. 


tance the subject this paper, owners, contractors, and the entire 
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American nation, cannot well exaggerated; for, until there is. 


reached satisfactory compromise between owners the one hand 
and contractors the other concerning the vital questions of. con- 


tract-letting and profit-sharing, the business the country will fail 


recuperate the extent that should this critical period the 
readjustment all constructional activities—which activities were 
fundamentally upset throughout the whole world more than five 
years ago the advent the World War. The opportunity now 
within easy reach the American people secure the bulk the 
world’s trade unique; but, apparently, our leaders diplomacy, 
manufacture, shipping, business, and finance are either unaware 
its existence indifferent about taking advantage their good 
fortune. The Latin-American nations are now knocking our door 


New York City. 
the Secretary, October 24th, 1919. 
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asking business with and begging lend them money for 
the development their as-yet-almost-virgin lands, mines, and 
water powers, and their other more less resources; and 
the leading peoples Asia, Africa, Australasia, and even Europe are 
to-day much more willing enter into business relations with this 
country than they have ever been before. They all recognize that, for 
the present least, the European countries are condition lend 
money, being themselves borrowers and having many demands 
home for their time, attention, and capital that they are unable 
pay attention the needs any nation but their own; and the 
entire civilized world well aware the fact that, spite our 
vast war debt, are to-day the most wealthy all peoples. 

These conditions—unfortunately, far are 
not last indefinitely; and are short-sighted neglect 
seize the golden opportunity which not only easily within our 
reach, but which actually being tendered forced 
our acceptance, will not long before both England and Ger- 
many will re-secure the grip the world’s trade which they possessed 
ante-bellum days. 

Prevention the greatest stumbling blocks 
the pathway our nation’s advancement the conflict between labor 
and capital; and until removed the wheels progress will 
clogged, and the present paralyzation all great peace industries 
will continue exist—possibly even worse form than does to-day. 
Again, the main issues between labor and capital are these questions 
contract-letting and profit-sharing. they were once settled 
the satisfaction all concerned—bankers, manufacturers, contractors, 
and workmen—all other minor differences would quickly adjusted. 
Such settlement perfectly feasible; and the possibility its 
speedy accomplishment neither Utopian conception nor idle 
dream. 

Primarily, the men who the work must substantial share 
all net profits manufacture and construction; but the way for 
them obtain not the organization strikes nor seizing 
the plant and running the business the manufacturer the con- 
tractor. The uneducated workman more fit manage business 
and handle industry than the sedentary office man undertake 
the physical labor the workman—in fact, much less so; because 
would generally be, totally impracticable educate the illiterate 
workman state efficiency which would enable him under- 
take business management and finance, while} most cases, com- 
‘paratively short time, the office man’s muscles could developed suf- 
ficiently enable him endure the physical stress the workman’s 
job. Nothing value can accomplished mob the pend- 
ing subsidence the present wave Bolshevism will soon prove. 
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Labor and certainly true that the laborer 


cannot succeed independently the business man, equally true 
that the latter cannot accomplish much without the aid the capi- 
talist, hence behooves business men and financiers come quickly 
friendly understanding and agreement. times past, the 
capitalist secured and exercised strangle hold the promoter, the 
manufacturer, and the contractor, often forcing them turn over 
the lion’s share their profits compensation for the use money 
the development their undertakings; and these men their 
turn endeavored even matters getting their pound flesh 
out the workman compelling him labor long hours for meager 
compensation. To-day, the laboring man beginning come into 
his own; but unwisely takes too great advantage his growing 
power, will “kill the goose that lays the golden eggs”, and this will 
ruin his chance securing comfort and happiness for himself and 
his family. 

The first step requisite for quieting the existing widely spread 
popular unrest and returning normally prosperous conditions 
bring together, that they may operate harmony, the financier, 
the employer, and the laborer; and this must accomplished pri- 
marily establishing some method contract-letting 
sharing which will just and equitable all parties interested. 
For some time, the writer has been endeavoring formulate and 
develop, through -communications the technical press, 
method accomplishing this desideratum; and later herein will 
indicate clearly what consists. Meanwhile, will 
detail not only the suggestions offered Mr. Clarke his timely 
paper, but also those various engineers and political economists 
who have late been treating the matter print. 

Various Methods Contract-Letting—The most common ways 
contract-letting the following: 


A.—Lump sum for complete construction. 

rates for all materials place. 

cost plus percentage, with some kind allowance 
for overhead expenses. 

cost labor and materials plus percentage, with 
allowance for overhead expenses. 

Actual cost plus lump sum, with some kind allowance 
for overhead expenses. 

cost labor and materials plus lump sum, with 
allowance for overhead expenses. 

G.—Actual cost plus profit based small unit prices agreed 
upon the contract, advocated late Mr. Hailey. 

H.—Various methods profit sharing between the client and 
the contractor. 
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Method generally appeals best all the client, because it: 
fixes advance what the construction going cost him, 
perchance, there are important variations the estimated total 
tities materials, due lack sufficient preliminary information 
the encountering conditions that could not well have been 
foreseen. means satisfactory the contractor, however, 
who has run the risk being actually out pocket the job, 
addition the loss personal time and 

Method quite improvement Method that the con- 
tractor does not have guarantee the correctness the estimated 
quantities materials; but the prime objection Method holds 
good for Method the latter does not prevent the contractor from 
losing money heavily the venture. 

the days hard times, when contractors are willing take 
work low figures, and even below cost, order keep their force 
together, the public, general, especially represented 
and municipalities, prone take advantage them 
that work let the lump sum, and throwing the unfortunate 
bidder” not only the risk loss from rising 
materials and labor and from unforeseen contingencies, but, also, 
many cases, from excess quantities above those given the speci- 
fications. This accomplished inserting the latter most unjust 
clause compelling each bidder verify for himself both the quan- 
tities stated and the character the conditions described. The 


hungry for work, accept this clause without comment, but with the- 


mental reservation that, case hard luck, they will, some 
means other, obtain extra compensation, even they have carry 
the controversy into the Courts. 

nineteen cases out twenty, unjust bidders ask 
them name lump-sum compensation for doing work, unless pro- 
vision made for variation the quantities materials which 
they tender. provision arranged for such variation, the method 
letting longer that the “lump sum”, but reduces 
modification that “unit prices”. 

before indicated, the latter method certainly the more 
and yet far from being entirely fair the contractor; 
although provides against loss through excess above the estimated 
quantities materials; leaves him open the possibility still 
greater loss through changing prices, onerous unanticipated con- 
ditions, and disastrous happenings beyond his control. certain 
client the proper party assume the principal risks 
inherent the work, provided that the adverse happenings are really 
unavoidable the contractor, and that the latter takes every reason- 
able precaution against disaster loss. And yet the contractor should 
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not altogether relieved from the possibility loss due hard 
luck, because such misfortune often caused his dilatoriness, which 
the work into unfavorable season for field operations. The 
idea, promulgated late certain writers, that unjust ever 
contractor, wrong; because he, like everybody else this 
world, should bear the burden resulting from his own carelessness, 
negligence, incompetence. The owner surely has some rights— 
and this one them. liberal limit total cost which can 
increased reduced properly, order provide for increase 


Mr. 
Waddell. 


decrease the estimated total quantities materials, will prevent 


the owner from being excessively overcharged, and still will give the 
every opportunity come out whole any case except 
that extraordinary hard luck. 

Method wholly objectionable the client, that places him 
the mercy the contractor and his men. The allowance 
for overhead may either assumed percentage, the actually 


amount complete detail, the former being generally the 


less objectionable. the contractor perfectly honest and has 
the best will the world keep down the cost for the benefit the 
effect, they say 
themselves and each other, “What the use exerting myself 
unduly? The more the work costs, the more money the ‘old man’ 
makes”. The writer knows this the case, for some years ago 
had let large contract for foreign work cost plus percentage; 


although the contractors themselves tried the honest thing 
all times, their men “loafed” such extent that the final cost 


the construction was atrociously high; and had occasionally, 


‘his own responsibility, discharge some the contractor’s employees, 


including once the field superintendent. This method letting work 


‘involves asking too much frail human nature. 


Method involves less labor cost-keeping than Method but, 


otherwise, open the same general objection. 


Method almost unsatisfactory the client Methods 


and except that the contractor’s reward for his own iniquity 


fixed quantity and not direct proportion the extent that 


Method involves slight improvement Method but only 
‘the extent little simplification bookkeeping and perhaps 
reduced opportunity for “squeezing” the client. 


The writer readily acknowledges that during war times, when the 


the market for both materials and labor was rapidly upward, 


contractor could have afforded take work either for lump sum 


unit prices. Unfortunately, order bring the war 
conclusion, vast amount public work had done 
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with the utmost despatch, irrespective what the cost might be; 
hence, the Government had choice all the matter, and, con- 
sequently, let many millions dollars’ worth contracts “cost 
plus percentage” “cost plus lump sum”. the true history 
all such contracts was ever written and made public, the nation 
would stand aghast the extravagance they involved; and those two 
methods contract-letting would receive the universal condemnation 
all intelligent, disinterested persons. 

was stated the oral discussion, when contractor has simul- 
taneously: two more contracts, one which “cost plus” 
basis and thé other others either the “lump-sum” the “unit- 
price” basis, will naturally put his best and most energetic men 
the latter, and will shift the lazy and incompetent ones the former. 
This practice has become well established custom that the “cost 
plus” contracts have been dubbed “hospital jobs”; and appears that 
the nickname has stuck. 

not obvious that any one who lets the “cost 
plus” basis places himself absolutely the mercy the contractor 
and the contractor’s employees? true that the specifications often 
contain restrictions which tend lessen the contractor’s power 
take advantage the client; but their enforcement would very 
troublesome, and would generally involve litigation with its attendant 
delay and expense. 

Most people will acknowledge percentage truly con- 
scientious contractors not overwhelmingly large, but how much 
smaller that truly conscientious workmen! The writer does not 
deny that there are workmen who always give quid pro quo and who 
are upright and honorable all their dealings; but, alas, they are 
sadly the minority. Their number small that they are unable 
induce their co-laborers exert themselves any more than they are 
compelled to, unless they are paid the the day 
hour. 

the way, when practicable, such seheme paying the 
workmen improvement that time compensation, because 
provides great incentive effort; but, the same time, also 
serves strong temptation scamp the work. With close super- 
vision, however, and strict enforcement the clause the speci- 
fications relating the taking out and replacing defectively built 
work, the employees soon learn, through the fines and penalties 
enforced the contractor, that does not pay, and that the 
old adage honesty being the best policy just applicable now 
was when first enunciatec. 

Method involves only very slight modification that “cost 
plus lump sum”, the said lump sum being replaced another sum 
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all the materials certain small unit prices agreed the contract. 
Although the writer concedes that this method undoubtedly the 
best all the straight methods, possesses all the serious 
objections inherent thereto. 

addition those previously indicated, there might men- 
tioned the fact that any straight “cost-plus” basis effectively cuts out 
competition, and advantages favored few the larger and more 
experienced contractors, rendering difficult for the smaller and less 
experienced ones secure any work, except through some other method 
letting. ought evident any one possessed ordinary 
vision that such method will militate toward cutting the “small fry” 
contractors out bidding; for when owner willing let piece 
work any straight “cost-plus” basis, naturally will want 
award large contractor means, who has established repu- 
tation for fairness and efficiency. That would practically mean letting 
all contract work without competition, and American contractors, 
body, would object seriously any such procedure. true that 
the owner might call for competitive bids the basis having each 
bidder name fixed net fee, and awarding the contract 
the competitor who quotes the lowest figure; but the adoption 
such method would often result serious trouble, delay, and expense. 

Under the heading number profit-sharing methods have 
been tried and have proved more less satisfactory. 
them necessarily presuppose careful accounting cost from start 
finish. Unless the contract between the two parties clearly indi- 
cates how every main detail cost computed, there will 
trouble before the finished. For instance, respect plant 
—does the contractor furnish free charge, does receive 
rental for it, with the rental charged one the items cost 
the work? How about paying for repairs and renewals plant? 
Who stands the expense these items—does the contractor, 
charged item cost doing the work? Again, extra work 
done under the contract, how when making the 
final settlement 


requires the service expert consulting engineer that 


experienced contractor draft contract and specifications 


will provide, manner satisfactory both parties, for all possible 
contingencies. With such papers, however, and with close system 
cost-accounting, this general method profit-sharing the most 
satisfactory scheme for contract-letting, which can evolved. 

None the modified methods the “cost-plus” system, involving 
some means other profit-sharing, which have yet been tried 
practice, can said entirely satisfactory the owner, though 
possibly the contractor, that they all fail put limit 


obtained adding together the products the actual quantities 
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the total cost the construction penalize contractor who, 
through either wilfulness carelessness, allows the cost construc- 
tion pass the bounds reason. does not suffice stipulate 
the contract that, when the total cost passes certain amount, the 
allowance for profit gradually reduced until certain minimum 
limit, however small may be, reached. The setting that limit 
leaves the contractor position take life easily and avoid per- 
sonal worry after his hard luck has attained certain magnitude; 
for, subsequently that, will lose nothing but his time and the 
possible use his plant some remunerative contract, while the 
owner will have pay whatever additional amount the job may cost. 
this point the writer knows whereof speaks; because one 
the war-time contracts engineered his firm was, necessity, let 
that basis, and the results thereof are simply sickening. The client 
was left the mercy the contractor, and the total cost proved 
excessive. 

From the preceding evident that the “cost-plus”, the “lump- 
sum”, and the “unit-price” methods letting contracts are not only 
faulty, but also unjust one other the two parties the agree- 
ment; consequently, the question arises: “Is there not some method 
which will just and fair both? That question, the writer claims, 
can truly answered the affirmative; but before proceeding 
explain such method complete detail there will presented 
statement the main requirements ideal system. 

Salient Features Ideal System Contract-Letting and 
essential requirements ideal type con- 
tract are follows: 


must provide means sharing with the workmen 
equitable basis the total net profit the job. 

must set limit the total cost 
the work, prevent careless conscienceless con- 
tractor from running the expense outrageously 
great amount. 

must reduce minimum the chance the con- 
tractor’s being out pocket the completion the work, 
unless such condition due his own carelessness lack 
push. 

Fourth.—It must retain all the competitive bidding, 
give every capable and worthy contractor who 
desirous figuring the work even chance securing 
the contract. 

must provide incentive for the contractor and all his 
assistants and workmen use every legitimate effort make 
the work inexpensive possible, without violating any 
manner the requirements the specifications. 
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Sixth—It must provide just and equitable basis payment 
for possible increase the estimate total quantities and 
for adjusting satisfactorily all concerned the reduction 
payment due possible diminution thereof. 

must ensure that the owner will acting for his 
own best interests aiding the contractor every possible 
way complete his work quickly and inexpensively, provided, 
the attainment the owner’s ultimate purpose, expressed 
the specifications. 

provisions must such keep constantly 
good humor every one connected with the construction. 
Ninth.—Its method final settlement accounts must clear, 

simple, and easy application; and the keeping them 
during the progress the work must more compli- 
cated expensive than would the case any 
ordinary “cost-plus” contract. 


Description the Ideal Method.—Let the specifications, which 
should invariably drafted engineer who acknowledged 
expert the class work covered the proposed contract, 
complete and thorough every detail, recording all that known 
the governing conditions; pointing out all features about 
which there any uncertainty; tabulating accurately possible 
the estimated quantities all the materials that will probably enter 
the providing justly drawn clause for unclassified work 
and the payment therefor; calling for each bidder submit full 
detail estimate actual cost doing the work applying 
all quantities materials given the specifications, unit-cost prices 
(termed Schedule A), each price containing proportionate share 
any contingency allowance that may have been made, totaling the 
products form “Sum A”, and adding thereto the amount 
profit which has decided ask, thus making “Sum B”., This last 
amount will, reality, represent the bidder’s tender; but it, 
accepted, there will added for the owner, exactly equal 
that asked for the successful bidder, and another profit bonus 
for the employees, amounting previously fixed percentage (say, 
25) the sum the aforesaid: profits the contractor and 
the owner, thus making “Sum This last sum the temporary 
limit total expenditure the part the owner, based the 
assumption that the approximate quantities materials given the 
specifications are correct. The ratio “Sum “Sum 
applied each the unit prices used the preparation the 
estimate, order obtain the list unit prices (termed 
“Schedule B”) apply temporarily the actual quantities .ma- 
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terials the completed construction, when making the final adjust- 
ment accounts. 

there are any items expense construction not covered the 
list given the specifications, the clause the latter relating 
“Unclassified Work” will take care them. That clause should stipu- 
late that, for all such unlisted items, the actual cost labor 
materials therefor, without any allowance for superintendence 
amount allow for superintendence, overhead, and the various profits. 
This sum added the total value the actual quantities 
all the materials listed the specifications figured the proportion- 
ately increased unit prices given “Schedule B”; and the 
“Sum (with single modification explained hereinafter), will be- 
the final limiting cost the owner and the basis for computing the- 
net profits divided between the contractor, the owner, and the- 
workmen. 

The specifications, course, will contain clause providing 
surety company bond for the faithful performance the work and. 
for guaranteeing the against having pay more than the- 
limiting sum agreed (as finally modified). 

Method Profit-Sharing Contract—The following method 
profit-sharing between the contractor, the owner, and the 
adopted: 

accurate estimate cost every detail the work from start 
finish to.be kept the contractor and verified accountant 


the employ the client, that the total profit the job may 


ascertained deducting this total cost from the maximum figure- 
named the contractor’s tender and afterward embodied the con- 
tract (modified, however, hereinafter described). This profit, less. 
the amount the employees’ bonus, shared between the con- 
tractor and the client indicated the profit diagram, Fig. 
should clearly understood that every direct and indirect 
which the contractor put doing the work, after the contract is. 
signed, included the cost—all overhead expenses 
kind, plant deterioration, traveling expenses, supervision, and salaries,. 
excepting only that the contractor himself not entitled any salary. 
the case firm being the contractor, the head that firm 
receive salary; but any the juniors devote their time exclu- 
sively the job, would legitimate allow them reasonable- 
salaries, equivalent what would have paid regular assistants. 
All such matters, however, should stipulated the contract. 

order determine, after the entire job amount: 
due the contractor, “Sum subtracted from “Sum D”, and! 
the ratio which this difference (either positive negative quan-- 
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the diagram “corrective ratios” (Fig. for the said difference. 


Application Corrective Ratio are two reasons for applying 
this ratio; 


the case where the actual quantities materials exceed 
the estimated ones the specifications, would hardly fair the 
owner apply the excess those unit prices which produce his 
tentative limiting expenditure. 

the case where the actual quantities materials are 
less than the estimated ones, would unjust the contractor 
use the high unit prices the diminution quantities, not only because 


Percentages 
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Total Percentage Saving Limiting Cost Client 

the great difference between these and the unit actual costs, but 

also, for the reason that the total overhead charges would about 

the same for the diminished amounts for the estimated total quan- 
tities. 

the corrective ratio diagram (Fig. 2), will noticed, that 
after the ratio value difference (due increase diminution 
quantities materials) reaches 0.2, the “corrective ratio” remains 
constant 0.8, which corresponds approximately actual cost con- 
ditions. The object this provide that the contractor shall not 
too benefited abnormal increase quantities, nor, 


the other hand, shall obtain too much advantage because 
abnormal diminution thereof. 
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utilize the corrective ratio diagram (Fig. 2), look the line 
abscissas for the ratio cost difference, pass vertically upward 
the curve (or right line, the case may be,) then horizontally the 
extreme left vertical, which will indicate the corrective ratio required. 
Next, multiply the previously computed difference this corrective 
ratio, and add the result subtract from “Sum result, 
“Sum E”, will the finally corrected limit, from which must 
subtracted the total actual cost determine the amount 


Corrective Ratios 


0.75 
.02 .02 .06 .07 .08 .09 .10 .11 .14 .15 .16 .18 .19 .20 .21 .22 .24 .25 
Ratios Value Difference 


profit divided. The first step such division set aside the 
employees’ share the basis percentage agreed on; and the next 
divide the remaining profit between the contractor and the owner, 
per the profit diagram (Fig. 1). 

The size the percentage the declared profit allow the em- 
ployees will depend the character the work covered the contract 
respect the proportionate division the cost between materials 
and labor. Under ordinary conditions, the division about half and 
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half, which case the employees’ percentage should from 25; 
but where the labor cost preponderates these figures should increased, 
and where the materials cost the greater they should diminished. 

respect the division this bonus among the employees, the 
following method suggested: 

Only those workmen assistants any class who have stayed 
the job, either until its completion until their services were 
longer needed, should participate the profits; and the amount 
the share each such workman and assistant should the pro- 
portion which his total earnings the the grand total 
the earnings all those employees who participate. As, any 
good business organization, record always kept the amount 
salary wages paid each employee any contract, would require 
only few hours extra work for the bookkeeper, after the job 
finished, compute each man’s proportionate share the bonus. 

There additional protection against possible loss which might 
given the contractor under certain conditions, especially work 
done foreign country. anticipated that during con- 
struction any large general rise the price labor likely occur, 
thus greatly augmenting the total cost the work, the limiting total 
expenditure the owner, hereinbefore finally adjusted, should 
increased amount figured thus: 

Determine the average current wages for common labor the time 
letting the contract, and the average paid therefor during the entire 
time occupied the construction, and call the ratio these two 
averages then figure the total amount salaries and wages paid 
employees from start finish and call Then, 


—1) X12 


will the amount required, the factor, 1.2, covering fair allowance 
for overhead and profits. 

has been suggested late the technical press that the con- 
tractor himself should paid salary the owner, addition 
whatever profit may make the job. Such policy would 
simply suicidal the part the owner, for the work were 
handled badly, the contractor might continue earn money while 
the owner would losing heavily. The writer has met with just 
such case; hence, this certainly knows whereof 
speaks. Such practice should never, under any conditions, 
countenanced either the owner his engineer. 

order illustrate the modus operandi 
this method profit-sharing, let assume the following case, 
which the estimated quantities are exceeded. For the purpose 
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simplification figuring, round numbers have been assumed for both 
the quantities materials and the unit costs thereof. The job 
one railroad construction, and the number items intentionally 


limited for the sake convenience. 


The following are the quantities materials supposed 


stated the specifications: 


Earthwork, measured cutting.......... 1000 000 yd: 


Structural steelwork, erected............ 


The tender the successful bidder was follows: 


500 000 Ib. 


Quantities. Schedule Totals. 
Earthwork 1000000 cu. yd. $0.50 
Solid rock ...... 40000 $150 000 
Steelwork ...... 500 000 Ib. $0.08 000 
Total estimated cost A”) 000 000 
Profit required, 10% 100 000 
Tender (“Sum 100 000 
Allowance for owner’s profit 100 000 
Temporary limit 250 000 
Sum 250 000 
The proportionately increased unit prices, therefore, will 
follows: 
Schedule 
Wooden trestle........... $50.00 1.25 $62.50 
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The actual quantities the materials the completed job were, 


ell, 
follows: 


Wooden 2100 lin. ft. 


addition, there was done the contractor certain “unclassified 
work” which actually cost him for labor and materials $20 000. 
The revised estimate is, therefore, follows: 


Earthwork ...... 980000 cu. yd. $0.625 500 
Wooden 2100 lin. ft. $62.50 131250 
Steelwork ....... 480000 lb. 000 


The difference between “Sum and equals 
$61 500 

250 000 

For this ratio, the diagram, Fig. gives corrective ratio 
which multiplied $61500. gives say, making the 
corrected limit, “Sum 250 000 $53 200 303 200. 

the total actual cost the work, including that the unclassified 


work without allowance for superintendence overhead, amounted 
100 000, the total profit would be: 


303 200 000 $203 200. 
this, the joint share the contractor and the owner would be: 
$203 200 1.25 $162 560; 
and the employees’ bonus would be: 
$203 200 $162 560 


which exactly 25% $162 560. 
respect the division this last amount between the con- 
tractor and the owner, its ratio total cost is: 


$162 560 100 000 0.148, 14.8%. 


Summation, “Sum D”.............. 


Ratio difference 0.0492; say, 0.05. 


Steelwork 
: 
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From the diagram for profit division (Fig. 1), find the division 


this percentage be: 


8.9% 


This makes the total payment the owner the contractor: 
100 000 108.9 $1197 900 


Let now take case where there diminution the estimated 
quantities materials. Using the same case before respect 


estimated quantities and tender, shall assume the following actual 
quantities materiais: 


Wooden trestle.......... 1800 lin. 


The cost the unclassified work was the preceding case. 
The revised estimate is, therefore, follows: 
Earthwork ..... 1050000 cu. yd. $0.625 


Concrete ....... 8000 $25.00 200000 
Wooden 1800 lin. ft. 112500 
Summation, “Sum $1139 750 
The difference between “Sum and “Sum equals 


250 000 


For this ratio, the diagram gives corrective ratio 0.835, which, 
multiplied gives say, $92100, making the cor- 
rected limit, 

“Sum 000 $92 100 157 900. 


the total actual cost the construction, including that the 
unclassified work without allowance for superintendence overhead, 
amounted $880 000, the total profit would be: 


157 900 $880000 $277 900. 
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this, the joint share the contractor and the owner would be: 
$277 900 1.25 $222 320, 
and the employees’ bonus would be: 
$277 900 $222 320 $55 580, 


which exactly 25% $222 320. 
the division this last amount between the con- 
tractor and the owner, its ratio total cost is: 


$222 320 $880 000 0.253, 


From the diagram for profit division, (Fig. 1), find the divi- 
sion this percentage the “fifty-fifty” basis, making the 
total payment the owner the contractor $880000 1.1265 
$991 320. 

advantages this method contract-letting 
are follows: 


true that the client the outset does not know 
exactly what the work going cost him, positive that will 
not cost him materially more than certain amount, provided his 
engineer’s estimate quantities about right, as, generally speaking, 
certainly ought be. 

client has the satisfaction feeling that even if, 
his opinion, the limit determined the contractor’s bid 
excessive, and that the final net profit the job, consequence, 
will too large, the said net profit will shared between them 
“fifty-fifty” basis. 

the client bound pay certain percentage 
the joint profit bonus the contract’s employees, generally 
will not out pocket thereby, but, the contrary, will 
gain; because the that the prospective bonus gives all 
hands labor energetically will save the total cost much more 
than the amount the bonus. 

the advantages competitive bidding are retained 
this method, because the fully capable competitor who tenders the 
lowest amount for “Sum should awarded the contract. bids 
will exactly the same basis, modification the stipulated 
method tendering being permitted. understood, course, 
that the contract will not awarded any competitor who does 
not possess the necessary experience, capital, and plant, and who has 
not established reputation for doing good and satisfactory work. 

contractor, was too keen bidding, knows 
that there almost chance whatsoever his losing money 
the job; because before doing would have his allow- 
ance for contingencies, his own estimated profit, profit like amount 
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allowed for the owner, and substantial sum representing the em- 
ployees’ bonus. ever does use all these safeguards, the 
chances are many one that the fault therefor entirely his own, 
being due his negligence, lack forethought, deficiency 
energy and push; and that event certainly would deserve 
penalized. 

the workmen and salaried employees the con- 
tractor will satisfied with their job because the excellent oppor- 
tunity offered for extra compensation; and they will, their own 
accord, work diligently, and occasionally even overtime, order 
expedite the construction. their own accord, too, they will run 
off the job any employee who chronic shirker, and they will 
make their business keep everybody busy; because the more 
cheaply the construction done the greater will the bonus 
divide among the faithful employees who stick the work the 
finish. 

method profit-sharing given the diagram for 
profit division (Fig. 1), eminently equitable, that when the 
net amount small, nearly all goes the contractor, and, 
augments, continually increasing proportion goes the 
owner, the point where the total joint profit amounts 20%, 
after which the partition “fifty-fifty” basis. 

will seen that for total net joint profit less than 20%, 
the following divisions will prevail: 


With net, goes the contractor and the owner 


The 20% point was selected for equal division being the one 
above which contract generally deemed contractors good, 
slightly below which only fair, and much below which bad; 
margin generally deemed safe for any bidder tender 
and yet constitutes satisfactory profit finished job. 
for limiting the client’s share the profit one-half—that rea- 
sonable and just, because would have moral right receive 
more than his partner, the contractor. client’s share were 
allowed indefinitely, conceivable that, with very 
large prospective total profit, the contractor could save money for 
himself making the work more expensive. 

Any bidder who tenders the basis profit less than 10% 
should looked askance the owner and his engineer; and 
such competitor should not awarded the contract, unless 
possesses exceptionally fine reputation for good work and 
for not quitting his job before finishing it. that during 
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very hard times many worthy contractors are willing work almost 
for actual cost, order keep their workmen employed; and 
such cases the good intention should recognized making the 
award. Nevertheless, nearly always proves unsatisfactory 
both the owner and his engineer let contract for any piece 
construction figure below its real value. 

will feel during the progress the con- 
struction that the client partner the job, and that, therefore, 
and his engineers will not likely unnecessarily severe 
their requirements, also that they will permit the adoption all 
legitimate expense-saving expedients, and will not demand too many 
frills the finishing. 

the justice and equity involved this method 
contract-letting and profit-sharing, all concerned the execution 


Mr. 
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the work will labor whole-heartedly and good-naturedly, 


petty squabbles and disagreements; and the result will earnest, 
honest effort, satisfactory piece construction, and the general 
contentment both parties the agreement. 
Tenth.—While this method may first glance have the appearance 
being complicated, quite simple; and because the clear 
manner which explained herein, easily utilized any 
actual case following one step time the directions given. The 
nomenclature “sums” and “schedules” renders the application 
the method very easy. Moreover, must remembered that 
used only once for each contract, and then only after all the 
work completed and the accounts are proper form. Again, the 
keeping the accounts way any more complicated than 
would case any the “cost-plus” methods were used. 
Objections That Have Been This few ob- 


jections, both orally and print, have been raised this proposed 


method contract-letting and profit-sharing; but they could not have 
been well considered, for they are not valid. will well before 
closing this discussion mention them and show wherein they are 
untenable. They are follows: 

has been asserted that there would special difficulty 
keeping the accounts; but there would required therefor exactly 
the same work which would necessitated any the “cost-plus” 
methods. all involve correct record the amount every 
legitimate item expense which the contractor put; and the 
bookkeeping any case would certainly require account with each 
employee, show how much money had been paid him from 
start finish. 

has been claimed.that the method too complicated 
useful. the contrary, explained previously, simple; and 
the peculiar manner its presentation herein such render 
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its use merely matter following step step certain clearly 
written instructions. Moreover, before indicated, this method 
settlement accounts used only once, viz., after the completion 
the job. 

C.—It has been stated that uneducated contractors would have 
culty understanding the method; but the man who made this claim 
did the average American contractor grave injustice. The construc- 
tion contractors this country are bright body men one 
find anywhere; and certainly they may trusted to. understand 
anything reason that affects their interests. 

has been claimed that most contractors have general 
inherent objection sharing profits with the owner; but little con- 


sideration will show that there sharing the requested profit 


until after the estimated cost the work (under the assumption 
unchanged quantities materials) has been exceeded. was 
this situation that the writer changed his original idea having 
each bidder name lump-sum (corresponding “Sum pro- 
visional limit the owner’s total expenditure, and list unit prices 
(corresponding “Schedule B”) which, when applied the estimated 
quantities the specifications, would make the sum the products 
exactly equal the said lump-sum, and substituted therefor the method 
herein described, viz., that having each bidder submit detail his 
estimate cost and his desired profit, base the competition 
the sums thereof thus tendered, and arranging the method deter- 
mining the limiting cost the owner two additions the success- 
ful bidder’s total tender. This change simply concession 
prejudice, and does not modify the method proposed the writer 
his letter published Contracting its issue September 15th, 1919. 
The only fundamental change between that presentation the matter 
and this one the inclusion herein bonus for the employees. 

has been claimed that this method would tend deceive 
the owner. would certainly stupid could not see 
clearly how its tendency cut down the amount that will pay 
for the entire work, and that set just limit beyond which, under 
the worst possible conditions, cannot compelled pay any more. 

has been stated, reason for favoring the “cost-plus” system, 
that bonding companies favor and oppose all other methods con- 
tract-letting. Naturally, they would so; because, with the “cost-plus” 
method, their obligation reduces almost.to zero, the risk being placed 
solely the owner. truth, with that method adopted, there 
does not appear any valid reason for having bond all. When 
the contractor runs risk loss whatsoever, why surety company 
bond? Possibly, the surety companies would consider from this 
point view, they would not oppose the writer’s suggested method 
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for, while reduces very greatly the possibility loss 
the surety company, does not destroy that organization’s function 
removing entirely its raison d’étre. 

G.—The claim has been made that this method not applicable 
where estimate quantities has been made for which 
specifications have been prepared, and when necessary let the 
work without delay. The correctness this claim but 
its applicability should confined war work, which the element 
time the principal consideration. civil life, projector 
enterprise such haste start his work that has omit the 
preparation specifications and estimates quantities before letting 
the contract, certainly deserves what coming him case 
proves that has placed himself the hands unscrupulous con- 
tractor the basis. 

has been pointed out that the law will prevent certain public 
bodies from letting contracts “cost-plus” basis, and that such 
ruling might apply the writer’s proposed method also. such really 
the case, the remedy would evidently modify the law 
permit its adoption; but would not the fact its containing 
clause which sets limit the contractor’s total compensation always 
render the method legal? This, however, question for the lawyers 
settle. 

prominent writer economics has lately issued tirade 
against gambling, especially applies contractors guaranteeing 
owners against the cost work exceeding the amount the tender. 
The writer concurs this theory the extent that there should 
gambling the amounts assumed quantities materials, or, 
certain cases, there not being any great rise the average 
price labor, possible loss through any reasonably great amount 
hard luck; but there certainly nothing unmoral oppressive 
insisting his gambling the extent guaranteeing against his 
own incompetency, carelessness, lack forethought. The writer 
the opinion that margin against actual money loss the con- 
tractor, consisting his estimated amount for contingencies, plus 
his requested profit, plus equal profit for the owner, plus sub- 
stantial bonus for the employees, amply large guarantee him 
against all loss through ordinarily unfavorable eventualities; and that, 
ninety-nine cases out hundred, such margin were exceeded, 
would because the contractor’s own fault. 

Adoption this proposed method contract-letting 
and profit-sharing received with favor engineers, architects, 
contractors, and builders general, could easily adopted 
standard for the country calling small convention with single 
representative from each the leading technical and railroad societies, 
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contracting organizations, bankers’ associations, and labor guilds, 


discuss the advisability adopting (or else some modification it) 
and report the decision the meeting the said bodies for their 
approval. any large group clients, such thé railroad com- 
panies, were adopt the method standard and use it, very soon 
everybody having construction contracts let would follow their 
example, thus making the universal standard contract-letting for 
the country—nor would long before other American countries 
would follow our lead, thus greatly simplifying our business relations 
with the various American Commonwealths. 

Addendum.—In all lines manufacture the employees should 
share the net annual profits the company; but, figuring the 


yearly cost running the establishment and doing the work, there 


should included fair salaries for all the working officers, the 
actual amount cash invested the plant and business (but not 
the total capital stock), annual allowance for sinking fund 
redeem the bonds other indebtedness the organization, and taxes 
every kind. The net profit estimated this way should generally 
divided the basis one-third the employees and two-thirds 
the company, but sometimes, perhaps, that one-fourth and 
three-fourths. The reason why should not split “fifty-fifty” 
basis that the company has run the risk standing loss bad 
years, while the employees not. Only those employees who are still 
connected with the company the end the year, who have been 
discharged good standing, should share the bonus; and their 
proportionate amounts should computed previously indicated for 
the case construction contracts. 
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THE SILT PROBLEM THE ZUNI RESERVOIR 


with the most serious problem water conservation the arid South- 
west. The author shows that the Zuni Reservoir which cost $500 000, 
has lost six-tenths its capacity 124 years, that the reservoir near 
‘Carlsbad, Mex., has lost more than half its capacity years, and 


that, few years more, both these basins will mud-flats 
value for irrigation. 

The same menace confronts nearly every reservoir built the 
streams the southern half the arid region. The Rio 
River times carries much silt that runs waves, like 
the tailings away from stamp-mill. its channel, and those 
other sediment-laden streams, great reservoirs have been built, 
and millions dollars have been are being spent irrigation 
-channels, clearing, leveling, and draining lands, building houses, and 
planting orchards. The benefits come from all this endeavor and 
expense depend the water supply being permanent, the storages 
maintained practically their full capacity. one knows 
that, unless some plan desilting devised and put into operation 
soon, this will not the result, and that the life all these storages 
will comparatively brief. 

These great undertakings are examples the happy-go-lucky prac- 
tice acting first and thinking afterward; refusing see things 
that are disagreeable. The people the Southwest wanted irrigation; 


This discussion (of the paper Robinson, Assoc. Am. Soc. E., 
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they wanted the deserts made green, but they were not willing wait 
until some feasible plan desilting was worked out. The water was 
needed; the immediate results would good, let the future and the 
people who would buy these farms, take care themselves. 

The conservation water for irrigation and power purposes stands 
entirely different footing the northern and southern halves 
the arid region. the northern half, reservoirs can placed 
the channels running streams and The silting process 
slow that the cost removing the sediment, ever became 
necessary, would not prohibitive. This shown the fact that 
the natural lakes the streams this region have been there for 
unnumbered centuries without filled greatly reduced area 


silting. Yellowstone Lake the channel Yellowstone River, 


Jackson Lake the channel Snake River, Fremont and Wind River 
Lakes the tributaries Green River, Lake Tahoe the channel 
the Truckee River, and Klamath Lake the channel the Klamath 
River, are illustrations conditions that make reservoirs safe basis 
for both agriculture and power development practically all the 
region north Arizona and New Mexico. 

South this region, there are natural lakes the channels 
streams. The heat, the aridity, and the torrential character the 
rainfall, are friends erosion, and help explain the high percentage 
silt which these streams carry certain seasons. build storages 
these channels, the absence some definite plan for insuring 
their permanance, ought not continue. one the matters which 
ought investigated, and one which actual conditions all 
existing reservoirs ought known and published, order that this 
menace may faced and, possible, some plan worked out averting 
the danger. Mr. Robinson has rendered service the whole country 
publishing the facts. 
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CHANNELS, AND ANALYSIS STREAM ACTION 
SOUTHERN CALIFORNIA RIVERS, WITH 
REFERENCE THE PROBLEMS 
FLOOD CONTROL 


Discussion* 


1892, the Santa Ana River, which show that deposits the river bed 


Observations other rivers show that scour the river bed 
may extend even greater depths. report the late James 
Eads, Am. Soc. E., the St. Louis Bridge, states: 


“Soundings made prove that this deposit scoured out 
great depth time floods and freshets. Although have not had 
any extreme stage water which make observations, found 
that rise ft. less than high-water mark caused scour ft. 
The greatest variation the height the river known this place 
about ft. The concentration into this narrow channel 
the vast volumes that are sometimes poured out the gigantic 
net-work streams above St. Louis, the main artery alone which 
navigable over thousand leagues above this city, assures that 
time floods not improbable that this deposit removed 


twice thrice the depth shown soundings, and perhaps the 
rock itse 


This discussion (of the paper Sonderegger, Am,.Soc. E., pub- 
lished August, 1919, Proceedings, and presented the meeting 1st, 
1919), printed Proceedings order that the views expressed brought 
before all members for further discussion. 

New York City. 
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The rock under the westerly pier the Eads Bridge ft. below 
high water; under the second pier, ft., under the third, 127 
ft., and under the fourth pier, the easterly side the channel, 
135 ft. below high water. the center the middle span, the 
low-water depth the river was about ft., and the depth 
from the river bed the same point rock low-water stage 
was ft. Under the center the easterly span, the low-water 
depth was ft. and the depth from the river bed rock about ft. 
Capt. Eads’ observations were made presumably the bridge 
site, they would indicate scour four and possibly five times the 
low-water channel depth. 

The extent the erosion the banks and bed the Mississippi 
River enormous. The following data are taken from Report 


River, DONALDSONVILLE. 


FROM 
IVER 
AREA. 
Locality. 


Square yards. Feet. 


Arkansas City 024 000 

268 000 


Annual average. 


“Similar measurements were made during the present year (1908- 
the extent caving banks the river between Cairo and 
St. Louis, which was shown that the volume earth falling 
into the river from that reach averaged annually 64000000 cu. yd. 
from 1879-1889; nearly cu. yd. from 1889-1899; and about 


-49 500 000 cu. yd. from 1899-1907, the diminution such caving 


the last. eighteen years evidenced thereby being considered due the 
extensive revetments that were built along this reach between 1881 


1905. 


“Experiments conducted 1879 under the direction. the St. 
Louis S., Engineer Department the mouth the Missouri 


determine the amount sediment coming into the Missis- 


sippi River from the Missouri above St. Louis (p. 1653, Annual 


Chief Engineers, 1881, and 3090, Annual Report, Chief 


Doeument No. 50, Congress, ist Session. 


> 
Total 991 000 66* 
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cu. yd. during nine months the year. these observations took 
account the heavier matter the foot depth nearest the 
bottom, nor the solid material (such sand gravel) driven along 
the actual bed the river its currents, Col. Suter considered 
safe assume that fully 400000000 cu. yd. material then came 
out the Missouri River twelve months. probable that 
least the same amount material still coming out the Missouri 
River the present time. Other observations the Engineer 
Department and the Mississippi River Commission indicate outflow 
sediment and rolling material about cu. yd. per year 
from ‘the Ohio River, about 5000000 cu. yd. per year from the 


Arkansas River and about 6000000 cu. yd. per year from the Red 
River. 


“By the above showing, the amount material originating from 
banks which the Mississippi River, between St. Louis and 
permanently deep water the river below Donaldsonville, must carry 
along and dispose every year, amounts more than one and one- 
fourth billion yards.” 

One the factors the adverse report Special Board 
Engineers the improvement the Mississippi River between St. 
Louis and Cairo, means two large dams—one Jefferson 
Barracks just below St. Louis, and the the Thebes Bridge, 
about miles above Cairo—was that the filling the pools 
above the dams would inevitably take place. 

estimate was made the Board that dredging from 
100 000 000 000 cu. yd. material would required each 
year prevent the filling the channel above the dams and the 
floods and other damage resulting therefrom. 

The Tennessee River does not carry heavy load silt. Its banks 
are very stable, and very little caving and erosion occur along the 
main stream which has length about 215 miles above the Hales 
Bar Dam, near Chattanooga, the head navigation Knoxville, 
and drainage area about 29000 sq. miles the dam. The 
material carried nearly all suspension and presumably comes 
from the smaller tributaries 100 miles more. 

1918, fields corn were under cultivation above this dam 
land which was under low water when the dam was completed 1913. 

The raising the river bed several feet years shows what 


may expected where the velocity river carrying soil sus- 


pension the construction large dam. 


Francis Assoc. Soc. E.—The losses caused 
erosion along the Mississippi River are something which erosion has 


also built again, that is, the eroded material becomes alluvial 
restored the lower reaches. speaker does 
New York City. 


Engineers, 1887), showed that the floating sediment alone, resulting Mr. 
from caving banks the Missouri itself, amounted 187000000 
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not believe that, the quantity eroded material set against the 
quantity restored along the lower river, any great change will 
found the adjacent geology within the span life time. 
believes that the great quantity that carried out the mouth 
the Mississippi that which originally came from the upper reaches 
the Missouri River, from the Ohio River, especially the former. 

The gradient stream near its source the hills begins 
convex curve which gradually changes and becomes concave, ending 
tangent its base sea level. The convex gradient one 
of. irregular steep slopes making rapid velocity, with great scouring 
and conveying capacity. The concave gradient more uniform 
slopes characterized their flattening with approach base 
level, with reduction the average velocity, and tendency the 
stream deposit its burden. This tendency apparent immediately 
following flood. 

The section stream within and below the elevation what 
commonly known “bank full” stage can defined normal 
section. Equal velocities through equal sections will convey equal 
volumes equal periods time. velocity, however, 
not function with variations that exist the normal section and 
the volume discharge stream. The normal section along the 
gradient becomes abnormal during flood, through the overflow, 
and the previously mentioned variables are thereby harmonized. 
Unless confined, the section becomes greatly increased, with 
sequent reduction the average velocity and carrying capacity. 
Subsidence brings further reduction velocity, and the stream 
returns its normal section within its banks. These reductions 
velocity time when the stream most charged with suspended 
matter, show the greatest amount deposit. This especially 
apparent over the overflowed area just after subsidence. The removal 
material from along the upper reaches stream its deposit 
along the lower reaches natural result from the character and 
variation its gradient. The Mississippi being very flat and alluvial 
its delta region, follows that its gradient that point 
concave curve. 

The condition described Mr. Sonderegger’s paper, the speaker 
has been able understand it, more difficult problem flood con- 
trol than that the Mississippi, even though lesser magnitude. 

These Southern California rivers pass suddenly from steep slopes 
rock-lined canyons through débris cones unknown density and 
doubtful stability alluvial valley with flat slopes. These cones, 
accumulated through ages, are located where the stream section readily 
becomes abnormal and where the velocity suddenly decreases. 

Among the requirements which the author considers the solution 
this problem that absorption the débris cone the peak 
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flood load. This implies the use storage reservoirs. The speaker 
can imagine that would quite difficult hold this water these 
cones. appears possible for escape, not only through absorption, 
but breaking through the cone some lower elevation and seeking 
new channel the sea. the escape only through absorption 
within the débris cone, the seepage arising therefrom the lower 
valley would have considered. 

Some the effects high water which the speaker has observed 
along the Lower Mississippi have led him believe that full storage 
reservoirs would cause all the adjacent soil become saturated. 
continued rainy period, added full reservoir, would furnish more 
potential danger than without the reservoirs. 

With reference the previous remarks about the erosion along 
the Lower Mississippi, the speaker does convey the impres- 
balanced the replacement which also very great. During the 
past ages, the latter has exceeded the former, there would 
alluvial valley to-day. The sum total ‘material that passes the 
mouth the Mississippi River into the Gulf Mexico will balance 
the quantity derived from the region tributary the convex gradient 
that river its feeders, less the increment the lower alluvial 
valley. 

actual erosion, one instance recalled where plantation 
(the Bondurant Plantation Tensas Parish), Louisiana lost 
nearly ft. receding caving bank during one year. This distance 
was taken along line right angles the axis the channel 
that place and was measured from actual surveys. few miles down 
stream, sand-bar was built up, which was probably sufficient 
volume offset that which was taken from this plantation. That 
which taken from one side restored the opposite side, The 
silt deposited, picked up, carried further, again deposited, 
during the different years its from its origin its fina] 
deposit the sea. 

Ockerson, Past-President, Am. Soc. E., has made report* 
concerning surveys undertaken estimate the amount erosion 
through caving banks along the Mississippi River. These surveys were 
made 1891-92 along caving bends between Cairo, and Donald- 
sonville, La. The survey 1879 the Mississippi River Commission 
between Cairo and the Passes was thorough topographical and 
hydrographical survey which included the areas resurveyed, and 
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accurate estimate was made from the sections produced between the 


two surveys. 
The estimate given that report shows that the annual erosion 
between .Cairo and Donaldsonville amounts volume 


Annual Report the Chief Engineers, A., 1892, Pt. 3111. 
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depth, over area acres for each mile river, or, for the total 
length river included the survey, volume ft. depth 
over sq. miles area. This estimate only refers the quantity 
eroded and makes allowance for quantities deposited banks 
the channel. 

Mr. Ockerson mentions fill near Commerce, Mo., about 2000 ft. 
wide and about miles long, which was under that 
time (1891), but which, 1879, was occupied the river and 
caving bank. The large quantity erosion referred Mr.. 
Ockerson’s report might have originally started Wyoming Mon- 
tana and probably required some hundred years reach the Lower 
Mississippi, perhaps less, but long time. 

said that, the distant past, the mouth the Mississippi 
River was about the present location Cairo, and that there 
entered the Gulf Mexico. The region the south; which is. 
commonly known the delta, has been built through 
deposits since that time. 

The construction warehouse for unloading wharf 
the Mississippi River, which the speaker was engaged, required: 
pile clusters, heavily loaded, support the concrete footings. 
sheet-piling enclosure surrounded the site, and after the clusters were: 
driven, sand filling was pumped in, surrounding the clusters the 
elevation the bottom the concrete footings, and serving 
base for them during construction. extreme low water, while 
the sump pumps were active, crust formed over this fill, which was 
able carry heavy load and which one could walk. 70-ft. 
dropping from the driver leads would not “take up” for ft.. 
the silt below. Piling place and projecting ft. above the 
crust vibrated very perceptibly from good lusty kick. This sand 
filling placed during interval perhaps two years 
the placing these piling clusters until was practicable pour 
the concrete footings. 

checking the positions of. the piles the clusters for errors. 
their centers gravity and their correction, the speaker 
that many them were much inclined from the perpendicular and 
symmetrical the amount their inclination and its general 
direction. was surprising discover that the pitch from the per- 
pendicular some the piling was in. and more the foot 
length, lean 70-ft. pile about ft. was realized that the 
design load could not applied under these conditions, the piling 
would bend through the soft silt complete failure. careful survey 
was made with plumb and rule, and those piles which deviated beyond 
the adopted limit were cut out and others driven. The symmetrical 


inclination was attributed movement the sand filling toward 
the channel the river. 
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the speaker’s opinion that movement culvert possible 
through inclined piling soft soil. Inclined piling has been driven 
and properly capped receive thrusts without bending the piles 
and has been satisfactory. Where compensation against bending 
not provided, cannot given, the -consequences are apt 
uncomfortable say the least. 


Am. Soc. E.—The profile the Susque- 
hanna River could cited being unlike any the profiles referred 
the author. The grades coincide are approximately regular 
until the flattening out would indicate near approach sea level, 
and then the river drops more than 200 ft. about miles, 
comparatively short distance. This occurs region where uplifts 
and vibrations are rare instead frequent. has not been shown 
that the condition due glacial action. 

Two three statements interesting paper may seem worthy 
further comment explanation the author. His graphic 
description débris cones appreciated the speaker who has had 
little opportunity see them and none all study them. 
ignorance, too, California practice, any detail the method used 
determine the percentage seepage the higher lower 
sections débris cone would interest him, especially 
the distance between the points variation are well within ten miles, 
and the formation throughout the result moderately uniform 
natural causes. 

Except for some subtle condition not understood, the speaker would 
say that the more aggregate differed from one that ought 
used for concrete, the better seepage bed would where large 
additions the ground-water were desired. The weight the ma- 
terial composing the aggregate might given terms specific 
gravity the rock formations from which was derived, whether 
part voleanic ash tufa. 

page 467+, requirements for the effective control floods 
the débris cone are mentioned. They comprise elimination the 
rolling débris and the larger part the suspended matter when the 
water reaches the mouth the canyon; and also required that 
flood water deprived its burdens shall not take new material 
erode its bed and banks grade ft. the mile. What 
agency can make this Where the steep slopes and moun- 
tain sides are reservoirs provided above the canyon for flood 
control? provided, how quickly would they filled with débris 
and become useless 

section the profile the Westfield River, Massachusetts, 
compares fairly well for grade with the débris-cone channel section 
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(Fig. 2), shown the author. The area above comprises about 
sq. miles. Rocks, granite, gneiss, and micaschist are present; and 
small quantity slate also present. The precipitation measures 
about in. per annum, more nearly uniform per month, the 
average many years, than can found many sections the 
United States. Downpours in. hours have been 
observed, and, addition, there are heavy snows and thick ice, 
the annual freshet period. times such floods, the depth 
the water ranges from ft., more, above low water. The 
river flows over glacial deposits boulder clay many places. The 
river bed never quite dry, but extremely few areas are covered with 
sand. rare intervals there have been days when was 
visible. river bed stones, with boulders many tons 
weight, and rather uniformly distributed, that is, big boulders are 
not appreciably more common numerous the upper than the 
down-stream end the cone section. The ice carrier, 


PROFILE WESTFIELD RIVER 


Connecticut River 
Elev. about ft, 


often frozen the boulders and stones, and more often bowls them 
along. sharp turns the channel, there may depths water 
from ft., measured from the low-water mark, and, such 
scour flood and the re-filling would noticeable, but 
all within very few feet; might nearer the truth say very 
few inches. Over the surface the river bed, there slow 
average movement the stones and boulders down stream, but 
movement such material depth ft., even ft., below 
low-water mark, would contrary all observations unless could 
shown that flood time the material depth “15” ft. was 
moving down stream, while the river bed remained place. given 
in. detail the observations Mr. Newman, mentioned under “The 
Valley Section” (with grade ft. per mile), should show some 
marked difference the character the material California and 
New England, the grades and moving agents were nearly identical. 

With rapidly increasing flow, water would find its way into the 


material the river bed and banks shores, and doubtless would 
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exert pressures tending keep that material place. The pressure 

would reversed when flood-plain was quickly lowered, but any 

time only slight down-stream movement the river bed can 

expected and that over only limited areas. 

profile the Westfield River (Fig. 9), shows section which 
may correspond that the débris cone. few adjacent summit 
elevations with distances from the river channel, miles fractions 
miles, are shown. Thus, shows the elevation the ground 
mile east the river. The elevations are taken chiefly from 
Geological Survey quadrangles. 
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AMERICAN SOCIETY CIVIL ENGINEERS 


INSTITUTED 1852 


PAPERS AND DISCUSSIONS 


This Society not responsible for any statement made opinion expressed 
its publications. 


DEPARTMENT PUBLIC WORKS? 


SEPTEMBER 17TH, 1919. 


the Constitution the United States. Its adoption after about four 
months deliberation 1787, was due interesting causes. For 
about decade the youthful nation had struggled under the Articles 
Confederation. These provided sort town-meeting plan, with 
Congress trying not only legislate but administrate. Although 
had Board Treasury, Board War, and, intervals, 
Department Foreign Affairs, business was conducted essentially 
committees Congress. When not session, Congress expected 
transact routine matters through “Committee the States”, one for 
each State, with the execution delegated power requiring the consent 
nine the States. 


The period just after the American Revolution was one great 
discouragement and depression for the United States. Then, now, 
was recognized careful thinkers that the successful administra- 
tion Government affairs requires reasonable concentration 
authority and responsibility, well strict accountability the 
people through their representatives. the Constitution 
1789 served its purpose the establishment Executive control 
and permitted the United States forward leaps and bounds. 


New York City. 
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Must STIMULATED AND GUIDED. 


knowledge increases and conditions change, there reason, 
under our form government, why organization arrangements 
not fitted suitably for the work hand. The single requisite 
that citizens who know about these matters, should regard their 
solemn duty take the necessary steps crystallize the evidence 
adequately and inform the people the country the need 
changes, the proposed: programme and the benefits 
accrue therefrom. 

For more than generation, engineers have striven for National 
Department Public Works. They did not push hard enough far 
enough crystallize public opinion favor their proposition, 
either Congress among the group citizens especially interested 
this line work. 

The great war now being brought official close required the 
United States vastly increase its production along many channels. 
The direct and indirect needs our own military establishment, 
well those our Allies, have caused many our citizens study 


the means improving the management affairs both 
private and public. 


REQUIREMENTS RECONSTRUCTION. 


Reconstruction all its phases and will the problem the 
hour all countries. the United States, must not content 
with the old-fashioned arrangements with their resulting loss time 
and money. The past must take care itself. For the future, 
should take full advantage our own rich, available experience 
adopt once better methods doing public business. 

The requirements the public works the United States keenly 
interest the engineer, the architect, and the constructor, who, with the 
taxpayers, desire see efficiency and economy brought high 
plane practicable. This proposition not limited technical details 
any means. the contrary, involves essentially the broad ques- 
tion business management public works, including construction, 
maintenance, and operation requirements, and needed investigations 
connection therewith. 


April, 1919, the instance Engineering Council, conference 
confederation interested organizations took place Chicago, 
with delegates from technical societies with membership 105 000. 
The prime purpose this conference was consider the question 
Department Public Works. adopted important resolutions and 


appointed various committees prosecute this movement logical 
and successful conclusion. 


; 
Mr. 


Papers.] NEED NATIONAL DEPARTMENT PUBLIC WORKS 903 


Unitep BEHIND THE 


has been found that, aside from military activities, engineering 
and allied work conducted for the United States Government more 
than thirty agencies, more less loosely attached some one six 
Executive Departments, the head which Officer. 

Practically every country the world with modern stable govern- 
ment has all these governmental activities concentrated single 
jurisdiction, except the United States. 

England, however, there are Commissioners Works and Public 
Buildings who have control over land and buildings all kinds belong- 
ing the Government, while rivers and harbors and their appur- 
tenances are under the jurisdiction the Board Trade. 

Leighton, Am. E., Chairman the Executive 
Committee, has prepared summary experiences abroad. 


MAGNITUDE PUBLIC 


The construction enterprises the Government are very extensive, 
will noted from past and current annual appropriations under 
review, which may roughly summed up, follows: 


For buildings under the Supervising 000 
River and harbor appropriations................ 000 000 
Reclamation Service 

Alaskan Railroad Commission. 

Bureau Roads (in association with States).... 000 
Proposed land reclamation for soldiers 500 000 000 


This list alone corresponds roughly three-fourths billion 
dollars worth work under consideration for the near future. This 
exclusive land, boundary, coast and geodetic, and hydrographic 
surveys, which there are now twenty bureaus all working independ- 
ently each other. These enterprises not include investigations 
various kinds for the control floods, drainage swamps and 
flooded lands, geological surveys, Bureau Standards, etc. 


DEPARTMENT THE INTERIOR. 


remedy this situation, the Chicago conference has proposed 
reorganize the Department the Interior and establish its place 
Department Public This the way the matter has been 
handled number other countries. 

the United States, the Department the Interior was created 
1849, following the Mexican War. was originally called the Home 
Department, and took over the Patent Bureau from the State Depart- 
ment, Indian Affairs from the War Department, Pensions from the 
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War and Navy Departments, and the Census Bureau and General Land 
Office from the Treasury Department. conspicuous that, the 
past, many bureaus have been shifted from time time from one 


Department another, some them having had their 
changed times. 


The bill for effecting these changes was introduced June 25th, 
1919, the Senate Senator Wesley Jones, Washington, and 
the House Representative Frank Reavis, Nebraska, and 
was referred the Committee Public Lands. 

Such bureaus the Interior Department are non-engineering 
character are placed under the jurisdiction appropriate depart- 
ments, while engineering bureaus from other departments are 
the Department Public Works. 

The bill proposes that the Patent Office removed from the Interior 
Department and placed under the Department Commerce. The 
Bureau Pensions assigned the Treasury Department. The 
Bureau Education goes the Department Labor. The Bureau 
Indian-Affairs also transferred the Department Labor, with 
the proviso that the engineering and construction work and the land 
and mineral surveys, now performed under direction the Bureau 
Indian Affairs, are prosecuted unde Department Public 
Works. 

St. Elizabeth’s Hospital and the Freedman’s Hospital, Washing- 
ton, are assigned the Public Health Service under the Treasury 
Department. Columbia Institution for the Deaf and Howard Univer- 
sity the Bureau Education, under the provisions the bill. 

the other hand, the Department Works absorb 
the Supervising Architect’s Office the Treasury Department; the 
Construction Division, River and Harbor Improvements, Mississippi 
River Commission, and California Débris Commission the War 
Department; the Bureau Standards and the Coast and Geodetic 
Survey the Department Commerce; and the Bureau Public 
Roads and the Forest Service the Department Agriculture. 

The bill provides that the Works “shall 
training and qualified administer the affairs the 
Department and evaluate the technical principles and operations 
involved the work thereof.” The measure excepts from the fore- 
going provision the Cabinet Officer who the head the Depart- 
ment the time the the bill. 

Four Assistant Secretaries, each paid $7500 per annum, are 
provided, They shall qualified training and experience for their 
duties specified. One have administrative jurisdiction over all 
matters engineering design and construction. Another have 
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charge architectural design and construction. third have 
jurisdiction over all scientific work and surveys, while the fourth 
immediate charge all land and legal matters. These Assistant 
Secretaries are charged with the duty co-ordinating and bringing 
into efficient relationship all the activities the Department that 
may administered harmoniously and efficiently. They are included 
within the scope any civil service retirement laws now hereafter 
enacted Congress, and are removable charges duly made and 

important feature the bill the proviso that officers 
the United States Army, detailed non-military work, are 
assigned the Secretary War like duties under the new Depart- 


for not more than two years. This enables the Secretary 


Public Works make gradual transfer improvements and instru- 
mentalities the civil administration without detriment public 
interest. Under the direction the Secretary Public Works, mem- 
bers the Corps Engineers may detailed the Secretary War 
temporary duty the new Department for such instruction, training, 
and experience desired. 


PRESENT CONDITIONS REMEDIED. 


Effort—Six departments and thirty bureaus, each 
department with its cabinet member head, their respective assistant 
secretaries and staffs, together with thirty bureau chiefs, their assistants 
and staffs, have hand some part the public works the United 
States. Each department that functions public works projects has 
something else do. The public works features are only part 
their activities and, some cases, only small part. high execu- 
tive authority the Government able confine his efforts public 
works alone. The result waste effort, high overhead costs, 
divided accountability, and lack sustained policy. 

objective, via different routes, heretofore described, demoralizing. 
The work because “too many cooks spoil the broth.” 

8.—Competition many bureaus are doing the same 
kind work, with overlapping jurisdiction some measure. Actual 
performance associated too much with the caprice appropriations, 
with consequent disorganizing effect those bureaus which are unsuc- 
cessful their attempt get jurisdiction. Various bureaus seem 
subject, more less, lapses and irregularity 
due lapses and caprices appropriations. 

4.—Inadequate Direction and concentra- 
tion, both authority and responsibility, makes for inadequacy 
direction performance and shortcomings needed co-ordination 
work. There also consequent lack continuity policy 
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the establishment and management public works conducted for the 
benefit the people. 

The foregoing deductions are based available data which Chair- 
man Leighton arranging publish the form with which modern 


business familiar, showing organization charts, financial statements, 


lists personnel, overhead charges, and other practical features 
past performances. 


trained administrator, under suitable conditions 
concentration authority and responsibility, could unquestion- 
ably effect substantial improvements making for efficiency along lines, 
follows: 

direction. 

(b).—Handling appropriations more advantageously than pres- 
ent; this will become increasingly true the adoption 
the budget system. 

(c).—Establishment co-ordinated continuance policy along 
various lines public works, with bureaus directed 
co-operate, instead being permitted compete and for 
important measures, present. 

(d).—Establishment esprit corps that would make for 
higher grade performance. 


2.—Economy.—Resulting from the foregoing benefits and efficiency 
should corresponding economies which would either allow more work 
done with the same amount money raised the people through 
taxation, which would allow the same amount work done 
with less demands through taxation. mixture both 
benefits will result. 

phase our National life will 
benefited this movement through the opportunity afforded for giving 
individual members the Engineer Corps more varied practical expe- 
rience than hitherto the management affairs, and also main- 
taining Federal civilian engineering organization readiness fur- 
nish substantial number well trained constructors, familiar with 
Government methods, for performing Government work civilian 
character times war. true that these are secondary matters, 
but the speaker attaches great importance them. 


‘RELATIONS AVOIDED. 
Division, United States the minds 
some, appears that this movement support the Construction 
Division the Army some personnel attached therewith. This 
not the speaker’s understanding. the contrary, believes this 
movement should be, maintained absolutely 
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basis. far the Construction Division concerned, its 
methods, and not its personnel, already demobilized large extent, 
that importance regards the public works the Government. 
The methods the Construction Division, the speaker’s judgment, 


are founded sound modern principles, concerning the management 
large work, follows: 


man immediate charge work given responsibility 
beyond that which may reasonably expected, regards 
the range types tasks which one man can look after 
adequately, with the aid proper assistants; and the same 

(b).—The organization such that man final authority 
charge policy, finance, labor, materials, and other con- 
trolling items, can reached without delay the man 
charge any project. 


Experience shows that these are important features eliminating 
red tape whereby officials intermediate authority bring about non- 
performance, either requests for directions “pass- 
ing the buck” some one else equally unable unwilling function 
the matter. 

2.—Engineer Corps, United States the Engineer Corps 
the Army, there reason why friction should arise from 


members, with them, the proposed movement carried qut 


rational way. Nothing should done injure their military 
status when they are taking advantage opportunities for acquiring 
more intimate knowledge conducting engineering work and 
managing men than possible along strictly military lines. Civilians 
interested this movement should give attention means bettering 
the standing military engineers their chosen field and co-operat- 
ing with them, businesslike way, respect civil engineering 
matters and relations between military and civil engineers. 


Future FoR ARMY AND ENGINEERS. 


Prior the war, civilian engineers Government work were 
unhappily circumstanced for the welfare the work hand and 
themselves, compared with the Army engineers. During the war, avail- 
able evidence indicates that the performances the Army engineers 
were affected lack broad practical experience conducting opera- 
tions sizable scale. also fact that civilian engineers war 
work had their usefulness lessened unfamiliarity with Army regula- 
tions and the requirements the military establishment. 

The speaker one those who believes that, for the good the 
country, thorough-going study should made once how best 


Mr. 
Fuller. 


7 
q 
1 
i 
| 
J 
ie 
. 


Mr. 
Fuller. 


908 NEED NATIONAL DEPARTMENT PUBLIC WORKS 


bring modern efficient basis all the engineering activities 
the Federal Government for both war and peace conditions. 

Some persons seem feel that the Bill starts out 
fearful handicap, because does not meet the favor some the 
older Army engineers. The speaker does not. share that view. This 
bill will stand the ability.of its proponents show, 
beyond reasonable doubt, the real benefits accrue from from the 
standpoint the business With this accomplished, largely 
question publicity formulating public adequately 
throughout the country. 

The speaker has idea that the Ransdell Bill, put all public 
works the Federal Government under the charge the Chief the 
Engineer Corps the Army, will passed Congress. 

Army engineers should have their status improved. doubtful 
whether they can this without the aid civilian engineers who know 
about Federal engineering requirements during both peace, 
and who are willing co-operate fair-minded way formulating 
efficient future programme. 

Labor organizations, business men, farmers, and other groups 
men co-operate efficiently. Why not engineers? The speaker urges that 
they so. 

OTHER ACTIVITIES. 


The question has been asked how the other bureaus and depart- 
ments would left after the establishment the Department 
Public Works. the speaker’s understanding that they will not 
less advantageously placed than present. 

‘Inquiry has also been made.as the scope Federal works 
relation activities States, sub-divisions thereof, and private 
enterprises. far known the status the latter will case 
involved. 

realized that many inquiries will made, and the purpose 
the Executive Committee answer them all rapidly data can 
procured. the Jones-Reavis Bill invited to, and 
preparation for, hearings Congress next winter. 

Other Federal activities are under review, from the standpoint 
modernizing the methods procedures. Engineers will have 
alert keep abreast the times. 


has been estimated the Central: Finance Committee that 
$100 000 will required during the coming year conduct this 
campaign efficiently. none too much to, pay for the necessary 
traveling expenses and the assistants who must employed make 
the prepare and distribute adequately the material 
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needed the various local committees work support this 
movement. 

This means, average, from each person having member- 
ship the technical organizations participating the Chicago con- 
ference. Presumably, some the members will not contribute through 
inability indifference. suggested that each member the 
national technical organizations contribute least $2, and that 
member has annual income $10 000, contribution $25 should 
willingly forthcoming advance this movement. 

Funds must forthcoming; otherwise, the movement fail. 
From the Eastern District New York not less than should 
raised the members this Society and other organizations. 
expected that, the early future, programme will evolved for 
co-ordinating equitably the raising funds, between the organiza- 


tions and districts the United States. 


Public Works self-evident the multiplication table. The 
speaker will not praise the idea, but would like praise the public 
service and the foresight shown the work which the National 
Service Committee Engineering Council, Washington, has accom- 
plished formulating plans for Department Public Works. 
Engineers who are not conversant with the business that Committee 
have idea the immense work which has undertaken, the 
immense amount research that has followed, order get the 
necessary data lay broad foundation for its plans. 

The speaker going assume that Department Public 
Works has been established. What benefits would the Architectural 
Profession obtain from such Department? The first great benefit 
would that, with such Department, would possible 
establish National building policy. the present time, the Super- 
vising Architect has control whatever over the type building 
much money. agency has been established for relating the type 
and size the building the needs the Government. For instance, 
reviewing the appropriations for post-offices, will found that 
the size the building bears relation whatever the postal 
business. will found that the size the appropriation 
dependent entirely the influence the Congressman that 
particular district, and whether happens have served the 
Postal Committee, and how long. one goes back through the past 
two three years, during which time the head the Postal Com- 
mittee was from Florida, and looks through the appropriations for 
post-offices, will found that almost every little village his 
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district possesses large building. Buildings that have cost $50 000 
have been built places where the gross postal receipts 
are less than $2000. will also found that some the buildings 
Tennessee have cost $50000, places where the annual postal 
receipts have been less than $1200. That is, course, the grossest 
Works was established, the buildings erected for the Government’s 
tieeds would bear some relation the business conducted them. 
such Department was established, there would also closer 
relation between the engineering and the building activities the 
Government, that architecture and engineering would considered 
the same time; that one would not attempted without, 
superimposed on, the other; that the creative instincts both the 
engineers and the architects would developed simultaneously 
the building projects the Government. The result would 


increased efficiency and increased beauty; because must not 


forgotten that “beauty thing joy forever” and that has 
great value. signal example that fact, one has only 
think Paris, where certain sum money has been spent 
produce beautiful results. There are sections other cities which, 
perhaps, greater sums money have been spent, without any consider- 
ation creative beauty, with correspondingly decreased economic 
value. The engineer well the architect perfectly willing 
recognize the economic value beauty, provided has the oppor- 
tunity. The fault the architect the past has been that has 
spent too much money. The fault the engineer, one can 
generalize with the exaggeration that goes with all generalization, has 
been that has spent too little money. has been too economic; 
whereas, the architect has erred the other side. 

expect that there will result certain standardization buildings 
and methods building, standardizations 
which less needed the Engineering Profession than the Archi- 
tectural Profession—from which there will corresponding benefit 
the public. There will also accrue great mass data regard 
works, which will intense and value the 

Attention called the fact that the proposed Department 
Public Works necessarily will dominated the Engineering Pro- 
capacity, due the fact that the bulk the work done will 
Public Works is, therefore, primarily the engineer’s fight. The 
work will bulk large that will affect the Engineering 


Profession directly. concerns engineers formulate the plans 
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people that there was such Department, they would have that 
Department the foresight lay out the future development the 
country. For that what comes to. How can develop the 
economic resources the country produce the greatest wealth 
for the greatest number? That problem that going concern 
the engineer, and going require great vision and all the 
learning that the Profession possesses. The speaker thinks that engi- 
neers can handle the problem, that they can convince the American 
people that they are worthy handle it, and sure that they 


can count the co-operation the architects bringing about 
this result. 


neering Profession were impressed with the ineffective organization 
the Federal Departments and the growing importance National 
Public Works, that they inaugurated campaign create National 
Department Public Works, which the public works functions 
the Federal Government would consolidated. that time, 
engineers were more detached group and less interested public 
affairs than they are to-day.. They were unable behind 
movement sufficient drive and push carry through, and the 
matter lapsed. Since that time, however, the public works functions 
have The Forest Service 
has been added, well the Alaskan Engineering Commission, 
the Reclamation Service, the Bureau Roads, the Bureau 
Standards, National Park Service, and the Bureau Mines, that 

since the initial attempt establish such Department was made, 
the public works functions the Federal have increased 
many fold. They have increased, however, unguided growth 
until now they are through six the Executive Depart- 
ments. Thoughtful engineers have watched this continuous growth 
the public works functions and their scattering through many bureaus 
with that pained interest with which good executives view the. inef- 
fective operation large enterprises, which enterprises, through proper 
administrative organization, might become and 
business administration. 

February, 1919, Engineering Council sent out invitations 
societies engineers, architects, geologists, chemists, and constructors 
attend conference at. Chicago, consider the question 
National works. This Conference was held April 28d-25th, 1919, 
and was attended delegates from with combined mem- 
approximately. 105 and allied professional men. 
this Conference were highly qualified men; whose interests extend 


Secretary, Engineers’, ‘and Constructors’ Conference National 
Public Works, Washington, 
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beyond the realm their own professions and into that National 
affairs. 

was the judgment this assemblage that National Department 
Public Works should created, which should embrace the more 
important engineering functions the Government. Each the 
various engineering bureaus the Government was considered and 
balloted the Conference decide whether, the opinion the 
delegates, such bureaus should included the proposed Department. 
Decisions were made, and out this Chicago Conference was created 
permanent Conference National Public Works, with headquarters 
drew bill embodying the views the delegates, and this bill, 
introduced Senator Jones, Washington, and Representative 
Reavis, Nebraska, June 25th, 1919, known the Jones- 
Reavis Bill (S. 2232; 6649). 

Reasons for the Establishment Such Department execu- 
tive machinery the Federal Government consists departments, 
the heads which are Cabinet members, and certain related boards 
and commissions, the greater part the work being allocated the 
several departments. These departments are found largely the 


of. unguided growth. their creation, there has been little 


plan design, and several them are little more than groups 
rather unrelated bureaus. 

examination, for instance, the Treasury Department shows 
that several diverse, unrelated, and important functions are exercised 
its The primary business the Treasury Department 


administer the finances the Nation, but the Secretary 


Treasury has also supervision over the Supervising Architect’s Office. 
responsible, therefore, for the design and construction post 
offices, custom houses, marine hospitals, and other classes Federal 
buildings wherever they may found from Boston Los Angeles 
and from Jacksonville Seattle. This construction involves aver- 
age annual expenditure about 

Besides being financier and the Secretary the 


Treasury also insurahce that has supervision over 


the Bureau War Risk Insurance which, one time, had effect 
4000000 policies with worth insurance force. 
This Bureau employs about persons. 

The next function the Secretary the Treasury supervise 
the Public Health Service. Through this service, collects vital 
statistics, tests water supplies, administers the quarantine laws, advises 
such epidemics influenza, and generally supervises the Nation’s 
health. The Secretary, therefore, has added his functions finan- 
cier, architect, and builder, that doctor; but not through 
yet. also administers the Coast Guard, the functions which are 
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the enforcement maritime regulations, the rerhoval obstructions Mr. 


navigation, the detection smugglers, and also serves 
auxiliary naval arm the event hostilities. He, therefore, adds 
his functions those mariner, engineer, and policeman. 
has still more work do, for also responsible for the Bureau 
Printing and Engraving. This Bureau designs, prints, and engraves 
all monies, securities, notes, and bonds the Federal Treasury, includ- 
ing stamps, licenses, passports, commissions, patents and pension cer- 
tificates, and portraits deceased members Congress and other 
public officials. The Secretary, therefore, primarily banker, but 
agent, mariner, life-saver, policeman, printer, and portrait 
painter. 

the present business belief that departments should built 
closely related activities which require for their adminstration 
the same type education, training, and administrative ability. 
considering the Treasury Department, realized that man may 
first-class financier and know nothing public health, that 
may able insurance man and know nothing navigation, 
and that if, through any freak, were familiar with all four 
these services, the chances are hundred one against his being 
competent administer department architecture and construction. 
such grouping unrelated functions one department were 
confined the Treasury Department, the condition would not 
serious. When one considers the Interior Department, however, 
found that this condition greatly intensified. 

The Secretary the Interior must operate the Reclamation Service 
and Freedman’s Hospital, the Geological Survey and the St. Eliza- 
beth’s Insane Asylum, the Bureau Mines and Howard University, 
the Alaskan Engineering Commission and the Bureau Education; 
must breed reindeer Alaska and pass pension claims Washing- 
ton; must rule the patentablity inventions, the priority trade- 
marks, and, the same time, act guardian about 300 000 Indians; 
and must administer the publie lands, direct the National Parks, 
and administer the Columbia Institution for the Deaf. 

The same illogical grouping bureaus and functions found 


the Department Agriculture and the Department Commerce, 


though less grave extent. 

the actual administration department, the Secretary must 
necessarily find impossible supervise person these divergent 
and unrelated activities. must delegate administrative jurisdiction 
over the various bureaus, either the bureau chiefs assistant 
secretaries. refer the previous example the Treasury Depart- 
ment, will found that there are five assistant secretaries. One 
has charge customs; second public buildings and miscellaneous 
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bureaus; third fiscal affairs; fourth Internal Revenue and 
War Risk Insurance; and the fifth the Farm Loan’ 
the five assistant secretaries, four, therefore, are assigned the admin- 
istration financial affairs. The item “miscellaneous bureaus” covers 
the Public Health Service, the Bureau Printing and Engraving, 
the Coast Guard, the Supervising Architect; the General Supply Com- 
mittee, the Chief Clerk Appointment Division, the Mails and Files 
Division, the Printing and Stationery Division, and the Security Bond 
Coast Guard, the Public Health Service, the Super- 
vising Architect’s Office, and the Bureau Printing and Engraving 
are important major activities. these bureaus employs hun- 
dreds men and spends yearly millions dollars, for their 
administrative jurisdiction and control, they are entitled only one- 
tenth the time and consideration assistant secretary who 
receives year. All these bureaus, therefore, must suffer from 
their necessarily subordinate positions. They cannot receive the full 
and interest and the intelligent direction which neces- 
sary their development for highest usefulness. 

hard find parallel for this situation the business world. 
department heads are considered corporations, then 
the assistant secretaries would vice-presidents, and the bureau chiefs 
would department heads. This comparison will not hold, for cor- 
poration departments are divided into specialized functions, such 
raw material, production, manufacturing, transportation, purchasing, 
sales, collections, credits, and auditing, each charge highly 
specialized executive who knows his department and his duties both 
principles and detail. 

Obviously, then, the Federal bureaus cannot compared the 
executive departments corporation. approximate their position, 
the Federal Departments must considered holding corporations 
the bureaus subsidiary companies. again, the analogy 
meets difficulties. When holding companies are organized the busi- 
ness world, they are generally formed companies engaged similar 
business activities. The Steel Corporation holding company, 
but all its subsidiary companies are engaged the manufacture 
steel. the subsidiary companies the Standard Oil Company are 


engaged the production oil. All the subsidiary companies the 


American Telephone and Telegraph Company are engaged the tele- 
phone business, except the Western Electric Company which engaged 
the manufacture telephone instruments. business group had 
large numbers functions such mining, lumbering, 
real estate development, railroad building, ‘and steamship operating, 
they would not organize five companies, each superior 
operating organizations engaged each these varied 
The Federal Government has, therefore, ten holding corporations which, 
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panies engaged similar business. present organized, the 
departments are made .of such diversified activities make 

their effective operation almost impossibility. Such organiza- 

tion, transferred into the business world, would shortly involve 
bankruptcy any corporation trying operate under 

Such grouping bureaus and functions one finds the 
Federal Government cannot justified business basis. Not 
only their grouping illogical, but many these departments are 
doing similar work. One finds, for instance, that the Corps 
Engineers the War Department, the Coast and Geodetic Survey 
the Commerce Department, and the Hydrographic Survey the 

There are about eighteen bureaus making sutveys maps, and 
these maps often show the result lack co-ordination, namely: 


War Engineers; Mississippi River Com- 
mission; California Débris Commission; Alaskan Road Com- 
mission; Panama Canal. 

State Boundary Commission. 

Navy Office. 

Post Office Routes. 

Department ‘and Geodetic Survey. 

Department the Land Office; Indian Affairs; 
Geological Survey; Reclamation Service; Alaskan Railway 
Commission; National Park Service. 

Department Public Roads; Forest 
Service; Bureau Soils. 

Interstate Commerce Commission. 


The following bureaus engage may engage construction work 
one kind another: 


Treasury Department.—Coast Guard; Pub- 
Health Service. 

War Department.—Construction Division the Army Quar- 
termaster; River and Haibor, Corps Engineers; Mississippi 
River Commission; Alaskan Road 
Canal; Ordnance Department; Chemical Warfare Service; 
Tank Service; Aviation Service; Motor Transport Service. 

Office Department.—First Assistant Postmaster General. 

Department Commerce.—Coast and Geodetic Survey; Bureau 

Navy, Yards and Docks; Bureau Con- 
struction and Repair; Bureau Steam Engineering. 
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Department the Affairs; Geological Survey; 
Reclamation Service; Bureau Mines; Alaskan Railway 
Commission; National Park Service. 

Department Agriculture—Forest Service; Bureau Public 
Roads; Bureau Animal Industry; Bureau Plant Indus- 
try; Weather Bureau. 


The following Government agencies operate, may operate, fleets: 


Treasury Department.—Coast Guard. 

War Department.—Transport Service; Corps Engineers; Mis- 
sissippi River Commission; Panama Canal. 

Department Commerce.—Coast and Survey; Bureau 
Lighthouses; Bureau Fisheries. 

Navy Department.—Bureau Navigation. 

Department the Railway Commission. 

Emergency Fleet Corporation. 


The following Government agencies make, may make, chemical 
tests researches: 


Treasury Department.—Internal, Revenue; Mint; Bureau En- 
graving and Printing; Public Health Service. 

War Department.—Surgeon General the Army; Chemical War- 
fare Service; Ordnance Department; Panama Canal. 

Navy Department.—Surgeon General; Ordnance Department; 
Bureaus Yards and Docks; Bureau Steam Engineering. 

Department the Interior.—Geological Survey; Bureau Mines. 

Department Animal Industry; Bureau 
Plant Industry; Forest Service; Bureau 
Bureau Soils. 

Department Commerce.—Bureau Fisheries; Bureau 
Standards 

United States Shipping Board. 


These agencies are listed show how widely spread are the same 
functions Bureaus. Not all the bureaus listed doing 
construction work are now engaged, but all may engage. When 
these intermittent ones build, however, with emergency 
organization. would absurd advocate consolidating all these 
bureaus into construction department, because they may engage 
such work. They illustrate, however, the necessity for co-ordination 
such work department which would made bureaus the 
chief interests which are along such lines and which might act 
contractor agent for other Government departments their con- 
struction matters. 
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The lack permanent public works 


Mr. 


tions another the serious conditions which due present 


administrative methods. this time, when necessary undertake 
any large engineering constructional enterprise, usually neces- 
sary get together emergency organization for the purpose. This 
organization held together long the work progress, and 
then scattered the four winds. Engineers come into the Govern- 
ment service, serve short time, and back private work. The 
knowledge and experience which. they have gained Government 
methods and totally lost the Government. com- 
petition between permanent and emergency organizations, the perma- 
nent ones always have large handicap their favor. This was 
exemplified the late war superior ability the Pont 
organization construct powder manufacturing plants, covering whole 
cities and practically every phase manufacturing activity, much 
less time and with much less than their nearest competitors, 
who were not experienced this particular type work and did not 
have permanent organization, though the administrative ability 
the competitor was equal that the Ponts. 

The questions permanent organization and the lack 
budget are inevitably tied together. present, not only 
emergency organizations, but emergency plans. Federal public 
works, many cases, there comprehensive plan laid down for 
projects covering years advance and indicating the 
general expenditures which will made over this period. This con- 
dition accentuated the River and Harbor Improvement that 
the Chief has stated that finds entirely impracticable 
have organization chart his Department, his organization 
varies widely from year year, aecordance with Federal appropria- 
Budget legislation being pressed the present session 
Congress, meeting with rather belated approval. fits 
well with the movement. 

Tables give idea the extent the activities the 
Bureaus affected. 

Method Creating Public Works Department next con- 
sideration after the decision was made: the Chicago Conference 
determine the best. method the creation 
There are now sufficient number Departments existence 


satisfactorily Nation’s business, the bureaus 


comprising them were regrouped. The Interior Department contains 
the majority bureaus and services and employs more 
engineers than any other Government Department. -was decided, 
therefore, recommend that the name “Department the Interior” 
changed “Department Public From the Department 
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TABLE 
NUMBER 
EMPLOYEES: 
Bureau National From Total 
Washing- Field 

General Land Office............ {nterior..... 514 705 390 
Geological 718 258 538 137 
National Park Service............... 177 089 705 
Supervising Architect Office........ Treasury 214 221 000 
River and Harbor War......... 50-100 000 369 159 
Mississippi River Commission..... Average Civ. average| 315 209 
California Débris Commission....... War Pre-War 000 
Coast and Geodetic Survey.......... Commerce.. 213 190 
Bureau Standards................ 051 124 749 100 


The appropriations and personnel strength the Construction Division and 
Engineer Corps were taken 1916 obtain pre-war conditions. The figures 
the personnel strength are approximate. The total appropriation for the Construc- 


tion Division given the sum the appropriations for all non-military construc- 
tion works. 


Personnel averages are given for the three departments named: exact figures 
for 1915, 1917, and 1918, are, respectively, follows: 24862, 640, and 953. 
The 1916 personnel strength was not obtainable. There average slightly 
more than 20000, which, when divided the proportion money expended, gives 
approximately 000 employees the three items named. 


TABLE 
NUMBER 
Bureau ransferred from 
Interior Department. propriation. 


Patent 


565 000 
Bureau Pensions.. 418 620 
Bureau 159 760 
St. Elizabeth Hospital....... 426 750 
Freedman’s Hospital......... 808 
Columbia Institute............... 000 
Howard University........ 117 938 


the Interior, present constituted, was planned transfer 
the bureaus which were non-public works nature, such the 
Bureau Pensions, the Patent Office, St. Elizabeth’s Hospital, Freed- 
man’s Hospital, Howard University, and the Indian Office, except for 
the construction work. This left the Interior Departnient 
nucleus for the Department Public Works the Reclamation Service, 


Washing- 
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Alaskan Engineering Commission, Bureau Mines, Geological Sur- 
vey, National Park Service, Land Office, and the constructional activ- 
ities the Commission Indian Affairs. round out the Public 
Works Department, planned transfer the Forest Service 
and the Bureau Roads from the Agricultural Department, the 
Bureau Standards and the Coast and Geodetic Survey from the 
Department Commerce, the Supervising Architect’s Office from the 
Treasury Department, and the River and Harbor Improvement, Cali- 
fornia Débris Commission, and Mississippi River Commission from 
the War Department. This will give well-rounded Department the 
primary interests which are engineering, construction, surveying, 
engineering management. 

Administration the Department.—To administer this Department 


the Jones-Reavis Bill provides for the selection the President 


Secretary who training and experience qualified administer 
such department. assisted four assistant secretaries 
who are appointed the President and are hold office during 
life good behavior. further proposed that one assistant secre- 
tary charge construction, one charge surveys and 
research, one charge architectural design and construction, and 
the fourth charge land and legal matters. Each these assistant 
secretaries paid salary $7500 per year, and they are 
serve continuously and receive the benefit any retirement laws 
now enacted which may hereinafter enacted Congress. These 
men are all especially qualified training and experience hold 
the positions for which they have been 

There has been much criticism the compensation paid 
these assistant secretaries, being believed many engineers that 
competent men cannot secured the salary named. the view 
the Conference, however, that the permanency employment, 
together with the opportunity participate large activities, coupled 
with the provision for retirement pay, will serve attract men the 
desired caliber. 

Why Certain Bureaus are Included This Department.—The 
Alaskan Engineering Commission, the Supervising Architect’s Office, 
the Bureau Roads, the Coast and Geodetic Survey, the Geological 
Survey, and the Bureau Mines require justification for their 
They are evidently engineering and constructional 
activities that they would necessarily included any suggested 
plan public works. When one comes the Land Office, the Forest 
Service, and the National Park Service, the situation briefly this: 
These three bureaus, together with the Reclamation Service, the 
Geological Survey, and the Bureau Mines, are tied closely 
the administration Lands that the grouping these 
seven bureaus under one roof would aid simplifying the administra- 
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tion problems them all. classification and administration, 
the construction roads and trails, the providing protection 
property, are common all. They are closely allied that 
many their functions overlap, and their points contact are 
many that consolidations should made and common policies enun- 
ciated applying the entire group. 

The Forest Service devoting the majority its efforts the 
preservation the present standing supply timber. its 000 000 
annual expenditure, were available for the construction 
roads and trails the beginning the last fiscal year, and addi- 
tional average $500000 per year spent fire protection. The 
primary purpose the construction roads and trails the National 
Forests make these forests accessible and for actual fire fighting. 
The making timber available the market secondary consid- 
eration. Reforestation occupying only small portion the 
Service’s time, and less than acres were replanted and reforested 


The real business the Forest Service, then, administer 


the property which now controls and preserve and conserve 


the prevention forest fires and trespass. This 


engineering management task, and far overshadows the silvicultural 
work this Service justify the conclusion that the engineering 
features present the dominant ones. 

The Bureau Standards designed serve consulting 
engineer the Public Works Department, and, through it, specifica- 
tions and performances will standardized. 

The engineering and constructural work the Indian Service 
included under the Public Works Department, but this merely pro- 
vides for arrangement similar the one now effect. present, 
the irrigation work this Service being done the Reclamation 
Service. 

The primary purpose the Indian Service socialize the 
Indians and fit them for self-government. the Labor Department 
the department social welfare, has been thought proper 
suggest the transfer the Indian Service this Department, 
the exception the services just discussed. 

the civil functions the Corps Engineers are sched- 
uled for transfer the Department Public Works. These functions 


‘are River and Harbor Improvement, the Mississippi River Commission, 
‘and the California, Débris Commission. 


account this provision, 
this measure has aroused rather naturally the hostility the Corps 
Engineers, the members which have come that they have 
almost vested interest this work from their long association with 
it. The present relations between civil and military engineers require 
render the other the which capable. There 
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present very apparent feeling irritation both sides, which 
due rather great number pin pricks than any one specific 
thing. There nothing particular gained not looking 
this situation squarely the face and seeing just what these causes 
are. This the old quarrel for precedence and prestige. During the 
war, the temporary engineer officers felt that the engineering operations 
were being conducted always with the end view securing greater 
prestige for the Regular Army engineers. They also felt that the mem- 
bers the Corps had feeling superiority, which neither their 
training, abilities, nor experience justified; that although promotion 
was supposed selective, was not fact, and that men who, 
the beginning hostilities, were Lieutenants the Corps 
Engineers the Regular Army, could foretell almost the month 
when they would receive their Lieutenant-Colonelcies. That one 
side the picture. 

The other side that men who had served years 
before getting their Captaincies, saw men come from civil life 
commissioned Majors, who knew nothing military matters and 
nothing discipline. They saw the high standards the Corps 
Engineers broken down, and sergeants the old Regular Army who 
could hardly read and write commissions the Engineers. They 
saw men who had been graduated from training camps Lieutenants 
obtain their Majorities There was, therefore, good reason 
for them not desire consider emergency officers the same basis 
the carefully selected men who had made the Corps. Most 
these new officers did not hold themselves well, wore their caps the 
backs their heads, gave commands without rising inflection, got 
all tangled with their horses parade, and generally did not give 
the appearance being smart soldiers. was inevitable that friction 
should arise. The viewpoints the two groups were too dissimilar 
for them merge, and, now, certain members the Corps have 
distinct feeling that cold-blooded attempt being made rob them 
their cherished functions. 

quite true that the Jones-Reavis Bill does take away river 
and harbor work from the Corps Engineers, but substitutes 
its place provision that members the Corps may detailed 
work the Department Public Works and there secure such train- 
ing and experience will needful fit them for their duties 
time war. 

The first duties the Corps Engineers time war will 
the lines communication. This work will involve road construc- 
tion, bridging, light railways, and the construction earth works. 
Service under the Department Public Works will provide experience 
practically all these classes, with the exception light railways, 
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and would much better fit the needs the members the Corps than 
their present assignment river and harbor improvements. 

interesting note that former Col. Roger Black, Corps 
Engineers, A., Am. Soe. E., made the statement that the 
General Staff now felt that the Corps Engineers would benefited 
relieving duties connection with the river and harbor 
improvements, thus permitting its members devote their entire time 
military duties. Although the speaker does not feel competent 
pass this point, yet seems quite clear that times peace 
members the Corps Engineers should given widely diversified 
engineering training, and especially along the lines which they 
will called engage time war. the Public Works Depart- 
ment, present sketched, there will opportunity for each 
engineering experience, and hoped that, careful con- 
sideration this matter, the Corps Engineers will feel that its best 
interest may served co-operating with civilian engineers the 
formation such Department, and taking active part its 
administration. Engineers very cordially invite its members such 
co-operation and assure them that they realize fully the great services 
which they have rendered and may render again, and have thought 
attempting anything lessen their value decrease their prestige. 

Benefits the Jones-Reavis Bill enacted, and 
the Departments enumerated are grouped together, seems fair 
assume that many the present abuses incident Government execu- 
tive methods will eliminated: 


Specifications and tests will standardized. 

Surveys will co-ordinated. 

Overlapping will abolished. 

There will men charge the various functions who are 
competent make intelligent decisions concerning them. 

Duplications will eliminated. 

permanent and skilled personnel will created for the admin- 
istration public works. 

The advantages doing work with permanent rather than with 
emergency organization will realized. 

permanent body skilled, experienced men caliber not now 
available, except few cases, would created whose per- 
manence employment and pride accomplishment would 
create excellent esprit corps. 

would permit unified control public works and com- 
prehensive plan for their continuance according to. modern 
and businesslike financial plans based annual budget. 

would give great stimulus technical research and study, and 
create machinery whereby could compete more nearly 
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parity mechanical matters with the research departments 
other great powers, and, finally, 

would provide the nucleus trained organization which would 
capable quick expansion meet the constructional 
needs the country the event war. 


sum up, the present grouping Government Bureaus depart- 
ments economically unsound and cannot justified business 
tests. The proposed creation Department Public Works would 
group together similar departments under one administrative head, 
thereby providing functional organization which the accepted 
business method for carrying executive work. The creation 
this Department step the right direction and will fit with 
sound general re-organization plan which may advocated for 
Government Departments, based sound economic premises. 
This Department will capable having vast influence the 
industrial life the Nation. fact, such Department might 
made serve the Nation’s industrial governor speeding its 
activities time depression and cutting them down times 
prosperity, and this way perform service which sorely needed 
and, present, entirely unavailable. 

The introduction this measure opens the way for engineers 
step into their rightful place leaders opinion and moulders 
policy. The reformation which proposes, fundamental—it goes 
the very basis our executive machinery. 

The engineering work the Government can put efficient 
basis engineers will overcome their accustomed inertia all matters 
not directly pertaining own profession, and get solidly behind 
this measure. 

every State engineers are now the gospel that engi- 
neering efficiency should applied Federal engineering projects, 
and that civil engineers should not only have the work executing 
these projects, but should also share the resulting prestige, such 
proportion they have contributed the success the undertaking. 
carry this work now the privilege every engineer. 


Mr. 
Che 


enery 


cussion this subject with great diffidence, one the 
unfortunate creatures who for nearly years have been alternately 
mariners, builders, and even species brevet medicos engi- 
neers charge marine hospital buildings, part their 
routine duties. finds, however, that cannot agree with the 
conclusion that “whatever is, This doctrine which, 
the past, has been exploded pretty thoroughly, and concerning 
which possibly some the more progressive element might use 
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Fry. 


the term “bunk.” one dealing with given subject and that 
subject has many heads, the correlated heads, far possible, should 


brought together for better for worse. was support this 
principle that there was established recently United States Depart- 
ment Labor, because seemed necessary that there should 
Cabinet officer deal with those subjects which exclusively 
concern labor and its correlated interests. now proposed 
extend this principle establishing Federal Department 
Works. 


The speaker’s opinions are based service for years under 


the Navy, the Treasury, and the Departments Commerce and 
Labor, and believes beyond dispute that almost every depart- 
ment the Government has brought together bureaus that bear very 


little relation each other. There seems reason why these 
conditions should exist, why, for instance, each these different 
departments should maintain its own little navy, its own corps 
engineers. Take the matter surveys. There are less than three 
surveys dealing separately with the navigable waters the United 
States: the Corps Engineers the Army makes lake surveys and 
some river surveys; the Hydrographic Corps the Navy makes some 
coast line and river surveys; and the Coast and Geodetic Survey 
makes some others. the speaker’s opinion that preacher, 
however distinguished, bearing aloft the standard that “whatever is, 
right,” can justify any such system that just described. 

Again, there little navy what now called the Coast Guard; 
there another little navy run the Coast and Geodetic Survey, 
and still another run the Department Commerce, and the 
speaker would like ask those apostles ancient doctrine whether 
not they consider such system desirable. 

knows nothing this particular bill and, therefore, not 
speaking directly that bill. discussing only general principle, 
and that general principle appears be, follows: Methods which 
have been found good for ordinary working affairs, which have proved 
successful competition between individuals and between corpora- 
tions, can proved successful conducting departments and 
bureaus the Government. 

There harm studying these questions, and, the result 
such study, bringing together one Government department 
service those things which should co-ordinated, and, having brought 
them together, give them system control that would better for 
them and for the nation. 


remarks, the speaker conscious feeling temerity based 
his lack complete information regarding the proposition before 
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the Society, and, particular, the reasons which have led the 


Society give such serious consideration the formation 
entirely new department the Government take over important 
work which has been and being carried successfully existing 
departments. may that the points which has mind have 
been given very thorough and adequate consideration, which case 
realizes that his remarks must superfluous. However, the tenor 
the remarks made Capt. Fry suggests that amplification cer- 
tain phases the subject may not out place. 

particular, the proposed transfer the work river and harbor 
improvement, and the enforcement laws for the protection nav- 
igation, from the responsible charge the Corps Engineers the 
Army that the new Department Public Works subject 
which the speaker has been for long time and now intensely inter- 
ested and which should fairly well posted. 

Before touching this phase the subject, however, the speaker 
desires interpolate certain suggestions brought mind the 
remarks Capt. Fry. 

The problem hand essentially one organization. pro- 
posed combine single department number existing surveys, 
the reclamation service, all building construction conducted the 
Federal Government, and all works for the improvement naviga- 
tion, the ground that all these things involve engineering and, 
therefore, can better administered under single control. The ques- 
tion arises whether this not case carrying centralization too 
far. Centralization organization seems have proved conclusively 
desirable when results improved definition responsibility, 
useful interchangeability personnel, and ability procure mate- 
rials larger quantities under standard design and with greater flex- 
ibility establishing priorities sources production and for 
distribution. clear gain not demonstrable one 
more these points, becomes over-centralization and tends defeat 
precision, economy, and celerity. 

placing group highly diversified works under the charge 
single individual, little nothing gained the way definition 
responsibility unless that individual expert, competent 
direct each line work grouped, and the number questions 
coming him for decision not greater than has time handle 
personally. Otherwise, must delegate authority commensurate with 
the responsibility which not position discharge person, 
and likely become automaton else frequent source use- 
less delay and unwise decision. any case, the resulting organi- 
zation likely extremely complicated and cumbersome. 
the face it, seems doubtful whether the design and construction 
buildings, reclamation works, river and harbor engineering, and 
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topographical, geological, and hydrographic surveys are sufficiently 
similar profit direction single individual, when conducted 
large scale the case the Federal Government. 

Regarding interchangeability personnel, true that large 
number the individuals who the brain work these several 
departments call themselves engineers. the matter education, 
the average engineer spends two years college studying pure and 
applied mathematics and the fundamental laws mechanics. After 
that, begins specialize, going into mechanical engineering, civil 
engineering, architecture, what not. Until reaches the grade 
general executive management, continues draw apart training 
and ability from engineers other lines than his own. other 
words, the personnel which will make the several branches the 
new proposed department cannot interchangeable and, the same 
time, experts their several lines. 

Regarding surveys, pointed out Capt. Fry, true that the 
work the Navy Hydrographic Survey, the Coast and Geodetic 
Survey, and the United States Lake Survey has general the same 
object and similar nature requiring the same type 
ing. the matter distribution hydrographic charts, would 
appear that something material would gained having single 
agency for their sale. However, will pointed out later, there 
seem other and potent reasons for keeping the Lake Survey sepa- 
rate from the Coast and Geodetic Survey, though the speaker not 
competent judge the need for maintaining the Navy Hydro- 
graphic Office part the Navy Department. these sur- 
veys large enough require organization sufficient size 
gain high degree economy procuring and training personnel 
administration, and the procurement its supplies. Duplication 
work now avoided through practical arrangements, and, each 
case, the survey seems under the department having the greatest 
use for its products and best able profit the training which its 
individual members receive. 

would seem perfectly possible retain the advantages 
now gained the present distribution creative work and, the 
same time, have single agency for the sale hydrographic charts. 
these charts are used almost entirely mariners, the Department 
Commerce would seem proper distributing agency. 

Similar reasons exist for the retention the Geological Survey 
single entity, but greater reason exists that its products are 


intended for entirely different class individuals who deal more 


directly with, and can reached more readily through, the Depart- 
ment the Interior than through any other department. practical 
working arrangement exists between the Engineer Department the 
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Army and the Geological Survey, whereby the work the latter 


made available the former without unnecessary duplication. 

Generally speaking, the purpose for which the various maps are 
made and the by-products obtainable making should con- 
sidered very carefully before the decision reached combine the 
several surveys simply because their work similar. 

The question combining the Lake and Coast Surveys deserves 
special consideration. apparent that hydrographic surveying 
inseparable from river and harbor improvement. spite the 
existence the Coast and Geodetic Survey, the Engineer Department 
finds necessary carry work the various water- 
ways being improved. There little duplication work, however, 
because most these hydrographic maps are type which need 
not made and are not form for use guides for 
mariners, and whenever they contain data useful mariners, such data 
are promptly turned over the Geodetic Survey which incorporates 
them its charts. thc other hand, there are long stretches 
coast line and many harbors not under improvement, all which must 
charted for navigation. have carry hydrographic surveys 
solely for navigation purposes such harbors would practically 
unrelated burden the agency charged with river and harbor improve- 
ment. Therefore, the present distribution map-making along the 
coast seems many ways economical, and profitable. 

the Great Lakes and inland rivers, the situation different. 
All the waterways connecting the Great Lakes are under continuous 
improvement, and practically all the navigable harbors the Great 
Lakes are likewise under improvement. Should the Engineer Depart- 
ment make only such surveys has connection with these 
improvements, there would very little left for independent 
survey, the purpose which was entirely assistance 
mariners. other words, much the work must done the 
Engineer Department for its own purposes, that seems most 
logical and economical for what left, and make this work 
available mariners the form charts. Therefore, combine 
the Lake Survey with any other survey would seem only introduce 
additional overhead possibly, duplication effort. 

Regarding the procurement for engineering purposes, 
the three services most concerned would those having with 
building construction, reclamation, and river and harbor work. All 
three use plant, and all use certain quantity building material. 
However, the total quantity used insignificant compared with that 
used the general building trades the country, municipalities, 
private corporations, and the railroads. has never seemed 
practicable desirable create single general purchasing agency 
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for all these activities, the questions procurement and distribu- 
tion are altogether too complex. 

close study the experience the Army the war will indi- 
cate that where there shortage, either production trans- 
portation, centralized control procurement and distribution 
necessary, order fix priorities sources and the use facili- 
ties; but where goes beyond this, neither economical nor effi- 
cient, and operates retard construction, hamper individual initia- 
tive, and introduce tremendous overhead. suggested that 
some agency for priorities both production and trans- 
portation might well retained within the Government, but should 
limited commodities which the several Government depart- 
ments find themselves active competition. practice, peace 
time, believed that these would very few. 

What has been said suggestive only, and secondary impor- 
tanee the speaker’s chief theme, which National military pre- 
paredness. would appear that the country has recently had 
cient demonstration the importance preparedness for National 
defense. Will not extremely difficult for historians years 
hence explain why the United States America did not stop the 
great war least two years before the armistice? has been stated, 
beeause were not it. The difficulty, however, will 
explain why were not it, and the answer will that were 
not prepared, psychically physically. And, again, why were not 
prepared? The question is, can afford now unprepared again 
overlook any practical and reasonable element preparedness? 

The speaker has served the Corps Engineers the Army and 
the General Staff. believed that there not inconsiderable 
opinion the General Staff the effect that the river and harbor 
work detrimental the interests the Army, that the Corps 
Engineers should relieved from this work and devote its entire 
time “soldiering”. thought that this opinion most unfor- 
tunate, and must regarded measure incompetency the 
General Staff. 

believed that the war lasted long enough teach both the 
General Staff, and the line the Army general, the importance 
engineering war, but that did not last long enough teach them 
the real significance and nature training engineering. One must 
regard with serious concern the fact that officers the General Staft 
can believe that competent military engineer can created 
through the theoretical study engineering and the process so- 
“engineer drills”, through any other process than the actual 


handling important engineering work, with full responsibility for 
its successful prosecution. 
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may advanced that the engineer talent our next great Mr. 


will brought into the Army directly from civil life, much 
was for this war, but believed that this talent cannot used 
effectively unless there are engineers the Regular Army who are not 
only trained engineers, but also trained soldiers. The engineering 
work the Army, like the work its artillery, its infantry, any 
other branch the directed the commanders concerned, 
who are usually trained line officers. Under the present form 
organization, detailed plans are prepared for these commanders 
their General Staffs. These men will probably the best tacticians, 
but absolutely essential, they are base their plans engi- 
neering possibilities, that, advisers the General Staff, there are 
trained and experienced engineers who can speak the General Staff 
language, and, trained and experienced soldiers, have its confi- 
dence. fact that, the fall 1917 and the spring 1918, 
there was dearth trained engineers from civilian life the army 
both France and the United States; yet until these officers had 
learned the language the Army and its organization well that 
they had the confidence the General Staff and Commanding 
Officers general, they were tremendously handicapped getting 
results, and could not given responsibility and authority commen- 
surate with their ability and potential usefulness engineers. 

submitted that the success the engineer service the 
Army France was made possible the existence the officers 
the regular engineers who knew and understood the language and 
the point view both the civil engineers who actually did the work 
without prior military training, and the General Staff officers and 
commanders who made the plans which required it. also sub- 
mitted that the officers the regular engineers would have been unable 
their part this most excellent team work had not been for 
their training the river and harbor work. 

has been suggested, both and out the Army, that -the work 
building construction, such used done the Constructing 
Quartermaster’s Corps, and was done, during the war, this coun- 
try the Construction Division, would adequate training for 
the army engineer. granted that this better than pure “sol- 
diering”, but cannot compared with the river and harbor work, 
and should not treated substitute for it. 

building construction, one working against static forces with 
artificial and controllable time element. war, one working 
against active enemy whose plans cannot accu- 
rately estimated. submitted that engineering work against the 
active, uncertain, dynamic forces Nature, these forces must 
combated the work river and harbor improvement, the best sub- 
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stitute that has yet been devised for human enemy, training for 
engineering war, even training for fighting. than 
take away the river and harbor work from the Corps Engineers 
the Army, would seem desirable that every officer infantry, 
his training, should employed least two years construction 
work, and, possible, construction work which the active 
dynamic forces Nature must combated. 

has been suggested that, under the proposed Department 
Works, officers the Corps Engineers detailed for train- 
ing purposes. believed that this plan not practicable 
means for securing the desired result. The plan has been tried over 
and over again having young officers detailed observers, even 
minor positions authority, river and harbor work, part 
their training engineering, but believed that their real train- 
ing has never come until they are placed position real respon- 
sibility and commensurate authority which they themselves, without 
guidance, are called make quick decisions important mat- 
ters and with complete responsibility for results and. for directing the 
personnel the work. 

Under the plan proposed, these engineer officers could 
detailed permanently the Department Public Works and, the 
same time, learn the other side their training soldiers. 


conceivable that when detailed for instruction they would find 


Mr. 
Flinn. 


positions great responsibility, these would have reserved for 
the permanent personnel the new Department. When the Chief 
Engineers himself responsible for the work, has alternative 
than put his responsible positions, and thereby give 
them the training that desired. The cost their mistakes rec- 
ognized legitimate charge against military preparedness, and invest- 
ment, which believed the war has proven most profitable the 
country. 

sum up, thought that strong case may drawn show 
that should the work river and harbor improvement taken away 
from the Corps Engineers the Army, very important element 
military preparedness will have been given deliberately. Does 
this Society wish record being any way responsible for 
unnecessary reduction the military preparedness our country 


efficiency government necessity these times, which many 
realize. Engineers, especially, have perceived the inefficiency the 
present method dealing with public works. National public works 
particularly require more intelligent management whole, and, 
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although certain works have been well done detail, many engineers, Mr. 


and some other citizens who have given the subject thought for years, 
convinced that National Department Public Works, prop- 
erly organized, will secure large measure improvement. The ideal 
cannot attained one leap; one step must taken time. 
With these considerations mind, the Jones-Reavis Bill was drafted 
(H. 6649-S. many engineers and other men having 
knowledge works architectural engineering character, the 
advantages the proposed step appear obvious. lies 
danger, that this group, being satisfied their own minds, will not 
comprehend the need for informing and convincing the many others 
who not know, who, knowing, not accept. 

Engineering Council was organized perform certain duties for 
the engineers the United States. casting about for one the 
most important pieces work which could undertake, one which 
would be, not for the selfish advancement engineers, but for the 
good the Nation, concluded that more important project 
could attempted than the promotion National Department 
Public Works; therefore, called conference April, 1919, 
Chicago, Ill. Because the financial resources Engineering Council 
were limited, and because more persons were interested National 
Department Public Works than the engineers represented directly 
Engineering Council, the representatives present from eighty-five 
organizations decided form “The Engineers’, Architects’ and Con- 
structors’ Conference.” Engineering Council has not ceased its 
activity the creation the new special organization; 
continuing its support the endeavor various ways. The work 
well launched and progressing encouragingly; must 
followed up. Senators and Representatives all over the United States 
must informed “the people home” the advantages 
gained the passage the Jones-Reavis Bill and the desire 
their constituents for such measure. 

civilized nation cannot exist without public works, and the 
United States has invested many billions dollars Federal public 
works which include, part, buildings kinds, harbors, 
lighthouses, canals, river improvements, dams, irrigation systems, 
drainage works, power plants, parks, roads, and means for making 
surveys, maps, and scientific investigations. The growth the country 
and the progress civilization constantly make more and larger 
public works What are some reasons for National 
Department Public Works, proposed? 

Public works require technically trained men for construction, 


operation, and up-keep. The United States should have the best men; 


they are more likely attracted one well-organized department 
than scattered bureaus. 
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the United States, public works have been assigned unsystem- 
atically, until to-day they are charge twenty-six bureaus five 
Cabinet departments*. Overlapping and rivalry result inevitably. 
Some items are slighted; others are beneficiaries “pork barrels”. 
Such lack system causes waste equipment, material, and labor, 
well supervision.and accounting. Many these faults could 
corrected assembling public works one department. Other 
departments would then freer the work especially assigned 

Many dollars annually can saved, and much better 
results can obtained one suitably organized department. 

Such assembling public works would lead clearer responsi- 
bility and greater efficiency. 

National Department Public Works would simplify the 
National budget; indeed, necessary pre-requisite successful 
budget system. 

National Department Public Works would strong feature 
industrial and military preparedness. 

Public Works would quickly supple- 
ment and sustain the Military and Naval establishments the event 
war. 

National Department Public Works could aid the several 
States connection with public works. 

These reasons are not new, and others can given. The enact- 
ment the bill now before Congress will not achieve immediately 
organization good could devised; its passage, however, 
will long step the right direction, and further steps can 
taken more easily. 

Engineers alone cannot put the project through. Business men, 
farmers, and mechanics should convinced its merits. The estab- 
lishment National Department Public Works would make for 
the general welfare; and, therefore, create should 
have general support. 


the extent the public work which Mr. Fuller has outlined and note 
where the Government function begin and end. Nothing Mr. 
Fuller’s brief discussion Government control public 
works throughout the country. department could created and 
made exclusive its field operation the Post Office Depart- 
ment now. References his discussion needed work throughout 
the country appear favor this plan. Each State, however, has its 
Board Public Works, also, its Board Health, and River and 


*Bulletin No. 17, October 3d, 1919, Engineers’, Architects’ and Constructors’ 
Conference National Public Works. 
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Harbor Commissions. Are these superseded? Are they 


supervised Washington department 

There advantage having the source and the 
source from which funds are supplied close the place where the 
object accomplished—where the work done; and imme- 
diate near-by supervision and direction are even more helpful. 

the county Florida now boasting $50000 post-office, where 
there should $3000 one, had been obliged pay for its post- 
office, the State Florida had been the agent design and pay 
for it, there would such structure that location. dis- 
tance from those who control, and feeling that other people, not his 
constituents, will have pay, that leads the politician into such 
extravagances. 

few years ago, the Governor North Carolina was congratulated 
the fact that two school houses per day had been built during 
year his administration. That Governor would have been quite 
disconcerted had found $20000 school building place 
requiring one that cost 000. 

tendency have more public work under the direction the 
State and less under the control politicians Washington can 
defended. The Post-Office Department uses State-made highways for 
the conveyance its mails. Let rent State-made buildings for the 
distribution letters. There would then greater economy, more 
than one style post-office architecture, and fewer scandals. The 
Geodetic network, properly covers many States, but some those 
States join the topographical surveys. More attention should 
given the Government State like with its millions 
acres National land, than Connecticut without one acre. From 
one viewpoint, the Government Washington should greatly increase 
its works activities; from another, those activities should 
gradually decreased the transfer State authority many func- 
tions. Definite information the intent and the general effect the 
changes recommended should required reaching conclusion. 
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will reproduced the volumes Transactions. Any in- 
formation which will amplify the records here printed, correct any errors, 
should forwarded the Secretary prior the final publication. 


CHARLES TITUS CHURCH, Am. Soc. E.* 


Diep 1919. 


Charles Titus Church, the son the Rev. Samuel Clemon 
D., and grandson Capt. Samuel the pioneer founder 
for whom Churchville was named, was born Churchville, Y., 
October 6th, 1834. His mother, Mary Hall (Bangs) Church, was also 
early New England ancestry—a great-great-great-great grand- 
daughter Edward Bangs the Pilgrim who came from England 
the Anne 1623. She came from Massachusetts make her home 
Western New York 1822. 

While Dr. Samuel Church was pastor the Methodist Episcopal 
Church, Medina, Y., his son, Charles, received his academic 
education the Medina Academy. then entered Union College, 
from which was graduated, with the class 1856, with the title 
Graduate Civil Engineering and the degree Bachelor Arts. 

March, 1857, Mr. Church went Iowa and served Rodman 
the preliminary surveys for railroad from Dubuque Anamosa. 
June, became interested the proposed improvements for 
using the water power the Illinois side Rock Island, but after 
had designed the masonry the plans for this enterprise 
were abandoned. 

1859, Mr. Church became teacher charge graded school 
Port Byron, and, from 1861 August, 1862, was Superin- 
tendent the public schools Rock Island, From August, 1862, 
July, 1864, was engaged “in land operations” with office 
Moline, 

July, 1864, went Colorado the employ gold mining 
corporation, and made topographic surveys the mountain passes 
the head-waters the Arkansas, South Platte, and Blue Rivers 
and reaching over the Great Divide the Slope. portion 
this survey was afterward used the Pacific Railway’s explorers. 
Mr. Church then returned where remained during Octo- 
ber and November, going East December New York City 


Memoir prepared the Secretary from information file the 
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complete the maps the survey, which were turned over the 
Copalinshe Mining Company. 

July, 1866, was employed Mining Superintendent the 
Champion Silver Mining Company and, its interests, went, via the 
Isthmus Panama, San Francisco, Cal., and thence Silver 
Peak, Nev. made thorough examination and report the 
Company’s property Silver Peak, but the owners decided defer 
mining operations, and Mr. Church returned New York City. 

From 1867 1869, served Agent for the American Tunnel 
Machine Company, directing the operation the draftsmen and 
model maker. the meantime, November, 1868, returned 
railroad work, Transitman preliminary survey for the Lake 
Shore Railroad from Middletown Willimantic, Conn. 

March, 1869, was appointed Transitman preliminary 
surveys for the New York, Ontario, and Western Railroad Delaware 
and Sullivan Counties, New York State. September that year, 
was made Assistant Engineer Construction the same road, 
which position held for three years until the track was laid and 
the work completed. 

1873, Mr. Church was engaged with the Central Railway Con- 
struction Company, New York City, Draftsman and Office 
Engineer, and from January, 1874, May, 1875, served 
the “eastbound” office tne Erie Railroad Company Long 
Dock, Jersey City, 

May, 1875, was appointed Assistant Engineer the Lake 
Ontario Shore Railroad, charge construction through Oswego, 
This work consisted carrying railroad bridge across the 
Oswego River and out the new harbor. 

1876 and 1877, Mr. Church was engaged farming Michigan 
and teaching school Monroe County, New York State. Novem- 
ber, 1877, however, went Boston, Mass., Office Engineer, 
Draftsman, for Col. Dupuy, Consulting Engineer the 
Boston, Tunnel, and Western Railroad Company, which 
position retained until 1880. 

From August, 1880, the fall 1881, was engaged the 
location and construction the Saratoga Lake Railway Assistant 
Engineer and Acting Chief Engineer, respectively, and, from that 
time, until October, 1882, served Chief Engineer the Boston 
Tunnel Railroad. 

From 1882 1886, Mr. Church was employed Chief Engineer 
the surveys, betterments, for the Lebanon Springs Railroad, 
leaving this position engage location surveys for the Housatonic 
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and Northern Railroad from the State Line, the Boston and 
Albany Railroad, Bennington and North Bennington, Vt. 

1887, served as-Chief Engineer the location and con- 
struction railroad from Derby Botsford, Conn., the interest 
the Housatonic Railroad Company, and, 1888 and 1889, was 
engaged the private engineering, with office 
Saratoga Springs, 

From March July, 1890, Mr. Church was employed Assistant 
Engineer the Lehigh Valley Railway Company construction 
covering the crossings the Genesee River and Oatka Creek, and 
from October, 1890, October, 1892, served Civil Engineer for 
the Retsof Mining Company mine surveys, mapping, and railroad 
construction connecting the mine with the Delaware, Lackawanna, 
and Western Railroad, well with several other railroads near 
Caledonia, 

From October, 1892, July, 1895, Mr. Church was employed 
General Freight and Passenger Agent the Genesee and Wyoming 
Valley Railroad Company, and from that time until 1899, was 
engaged private practice, surveying, mapping lands, etc. 

the meantime, his family had become residents Geneva, 
Y., and, 1899, Mr. Church became identified with the municipal 
government that city, serving for two years City Engineer and 
afterward City Engineer and Superintendent Public Works 
until 1912, when resigned and retired from active work. con- 
tinued his residence Geneva where died August 25th, 1919. 
survived nephew and several nieces. 

Mr. Church was married, New York City, August 26th, 
1873, Miss Frances Ann Van Zandt, daughter Beekman and 
Frances Susanna (Van Buren) Van Zandt. Mrs. Church died 
October 14th, 1910. 

Mr. Church was thorough and accurate all his.work and under- 
takings, thorough his reading other things, reader 
many books, papers, and magazines, and interested events 
the day the very last. gallant, suave—something 
the type the “old-school gentleman”—with excellent memory, 
keen wit, and remarkably lucid expression his thoughts opinions, 
Mr. Church was delightfully entertaining host; but did not care 
visit his club other places where men usually gather; liked 
the quiet his home. was member the University Club, the 
Elks, and the Masons, but never held office any them. was 
Vestryman Trinity Protestant Episcopal Church, Geneva, 
Y., from 1894 1917, and for some years served Clerk 
Vestry. 

Mr. Church was elected Member the American Society 
Civil Engineers May 1889. 
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JOHN VOSE HAZEN, Am, Soc. E.* 


2p, 1919. 


John Vose Hazen was born Royalston, Mass., November 22d, 
1850. Later, the family resided Atkinson, H., and was pre- 
pared for college Atkinson Academy. was graduated from the 
Chandler Scientific Department (as was then known), 1875 with 
the degree S., and from the Thayer School Civil Engineering 
1876, with the degree. The College gave him the degree 
1908. 

From September December, 1876, Mr. Hazen was employed 
Rodman the Manchester and Keene Railroad, and then served 
Principal the High School Hancock, H., until April, 1877. 
From April July, was Draftsman for the Boston Bridge 
Works, and from August, 1877, July, 1878, Principal Atkinson 
Academy. From September, 1878, served for two years Tutor 
Mathematics and Surveying the Chandler Scientific School, and 
then Professor Civil Engineering and Mechanics until 1894. 
From that time until 1911, was Woodman Professor Civil Engi- 
neering and Graphics the Scientific Department Dartmouth 
College, re-organized, and also Professor Civil Engineering the 
Thayer School Civil Engineering. 

the summer season 1881, Professor Hazen was engaged for 
three months survey the Connecticut River, Sumner’s Falls, 
Plainfield, H., for proposed dam. the summer 1891, acted 
Chief Party the survey the preliminary line and location 
the Tunnel and Wilmington (Vt.) Railroad. the summer 
1900, was engaged Chief Party, for three months, conducting 
survey for proposed electric railroad from Ely Station, Vt., 
the Copperfield Mines, the interest the late George 
Am. E., who then owned the copper mines. 

From 1900 1910, Professor Hazen served Chairman the 
Board Commissioners the Village Precinct Hanover, 
devoted himself diligently the duties this office which afforded 
little emolument and small thanks. designed and supervised the 
construction sewers and drains, and gave much attention the 
construction better roads, building short stretches good macadam 
roadway and improving those parts most liable deterioration. 
1909-10, was engaged Expert the design and layout for 
extensive coal-tar-concrete street pavement, Lebanon, 
1910, served his town Expert the grading of, and also super- 
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vised the construction that part of, the New Hampshire State 
Highway, “West Side Trunk Line”, within the town limits. Pro- 
fessor Hazen was always particularly interested road construction, 
and labored secure the passage, the New Hampshire Legislature, 
general law establish State Highway Department which 
would control road construction throughout the State, thus giving 
more efficient and economical administration. The advent the auto- 
mobile hastened the result which much desired. During the last 
twenty years, did considerable expert surveying Court cases. 
Being rather modest and undemonstrative manner, many did not 
appreciate his ability; but those who consulted him professional 
questions found him well-informed, well acquainted with sources 
information, and ready apply his knowledge the case hand. 

1889, Professor Hazen attended the joint conventions the 
American Societies Civil and Mechanical Engineers, the Institution 
Civil Engineers, and the French Society Engineers, London 
and Paris. afterward traveled for few weeks Switzerland and 
England. 

teacher, Professor Hazen was painstaking and faithful, and 
had the high respect and regard his students. was more par- 
ticularly interested descriptive geometry, railroad surveying, high- 
way construction, and foundations. time when the means pic- 
torial presentation his subjects were not available present, 
prepared many large-scale drawings and diagrams elucidate his 
lectures and classroom demonstrations. During many years, 
directed the preliminary, course Surveying given Juniors 
College. the same time, had charge.of the Railroad Surveying 
and instruction Railroad Construction given the first-year class 
the Thayer School Civil Engineering. all the lines which 
projected had been built, Hanover would great “railroad center”. 
Among the young men his classes, Professor Hazen’s “stride” was 
proverbial. the routine fieldwork few could get over more ground 
than he, rapidly, and with, apparently, little effort: The rail- 
road surveys occupied entire days, the parties taking along their 
lunches, and was rare man who, the end the day, would show 
little evidence fatigue Professor Hazen. There were few, 
any, instructors professors who conducted more classwork than he. 
There were times when spent from hours per week the 
classroom, including some two-hour exercises and work with students 
Thayer School. Sometimes, with very large classes, had 
get along without much help from assistants have 
wished. However, seldom grumbled, although was overburdened, 
but often said that, the worst, most the instructors 
college have easy life, free from much the anxiety and hard 
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toil which the lot the average man. Always ready for duty, 
cheerfully accepted the tasks which came him, and accomplished 
what some would have regarded much more than his share. 

Professor Hazen died his home Hanover, October 2d, 1919, 
after suffering from disability which had gradually increased from 
early the summer. was well known successive classes 
students through more than years that his passing beyond must 
awaken the deep sympathy many who will share the grief his 
family and immediate colleagues. 

Professor Hazen was married Miss Harriet Hurlbut, Han- 
over, H., and his family two sons and two daughters exemplified 
the best ideals home life and neighborly relations. They have, the 
his accomplished lifework, abiding and precious 
heritage. was member and regular attendant the Congre- 
gational Church. had been member the School Board for 
eighteen years, and Treasurer the Dartmouth Religious Society for 
many years. Professor Hazen set example unflagging devotion 
duty and readiness discharge every responsibility citizen, 
exemplifying the familiar maxim Smeaton: “The abilities the 
individual are debt due the common stock public well being”. 
had many friends and enemies, and has left memory 
cherished his family and his neighbors. 

Professor Haren was elected Associate the American Society 
Civil Engineers June 5th, 1889, and Member May 2d, 1911. 


JOHN GIBSON HENDRIE, Am. Soc. E.* 


Diep 1919. 


John Gibson Hendrie, the son Daniel and Jessie Gibson Hendrie, 
was born December 17th, 1881, Philadelphia, Pa. 

received his early education Philadelphia, attending the Cen- 
tral High School from 1897 1901. entered the University 
Pennsylvania 1902, where tcok four-year course Civil Engi- 
neering, which completed June, 1906. 

Mr. Hendrie early experience Civil Engineer, with 
the Trussed Concrete Steel Company, the Pennsylvania Railroad 
Company, Franklin and Clarke, and McCormick and Company, respec- 
tively. For the last-mentioned firm, acted Resident Engineer 
charge the engineering work the construction the Mulberry 
Bridge Harrisburg, Pa. 
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served Engineer for Weeks and Sanville until 1911, when 
went with the Barber Asphalt Paving Company, and was located 
Maurer, J., charge construction work until 1913. Mr. Hendrie 
was then sent Brighton, Trinidad, Engineer charge the 
Asphalt Works that place. returned Maurer 1916, and 
remained there until resigned enter the Engineers Corps the 
Army. 

was commissioned Captain the Reserve Corps August 
15th, 1917, and served with that rank from September, 1917, until 
July 30th, 1918, when was commissioned Major. 

Maj. Hendrie served France until was detached and ordered 
back the United States assist the training and development 
new battalion Engineers. resigned from the service Decem- 
ber, 1918, and went Fort Worth, Tex., Engineer with the Pierce 
Oil Corporation, where remained until his death June 18th, 1919. 

Scotch descent, Maj. Hendrie inherited the best traits 
and characteristics. was very active football, rowing, and other 
undergraduate activities during his School and College courses. 
was member the Phi Delta Theta Fraternity and was elected 
Cane Man his class college. 

was married April 26th, 1913, Maria Elizabeth Roessler, 
Perth Amboy, J., who, with three children—Donald, Elizabeth 
Roessler, and John Gibson—survives him. 

Maj. Hendrie was elected Junior the American Society Civil 
Engineers September 5th, 1911, Associate Member April 2d, 
and Member May 12th, 1919. 


GEORGE STEVENS LEAVENWORTH, Soc. E.* 


Diep 8TH, 


George Stevens Leavenworth was born August 17th, 1858, 
Charlotte, Vt. was graduated from the University 
1885, with the degree Civil Engineer. 

After serving short time with the United States Coast and 
Geodetic Survey, and with the City Engineer Burlington, Vt., 
Mr. Leavenworth, March, 1886, took location and construction 
work the Burlington and Missouri Railroad, the Marietta and North 
Georgia Railway, the Knoxville Southern Railway, and the Missouri, 
Kansas, and Eastern Railway. 

April, 1896, went into street railway and hydro-electric 
development work, which was employed, chiefly Massachusetts 
and New York State, until about 1901, when returned steam 
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railroad construction the Manitoulin and North Shore Railway, 
the Algoma Central Railway, and the extension the Little Kanawha 
Railroad. 

1903, Mr. Leavenworth resumed street and interurban railway 
work Chief Engineer the Powers and Mansfield Company, 
Troy, Y., which work continued until about 1912, when 
engaged railroad and mining engineering the South. this 
connection, was employed with the Carolina and Yadkin River 
Railroad and the Tennessee Copper Company, continuing that work 
until his death which occurred his home Ducktown, Tenn., 
August 8th, 1919. survived his wife, who was Miss Sarah 
Smith, Charlotte, Vt. 

Mr. Leavenworth was quiet and unassuming manner and had 
lively sense humor. had keen analytical mind, and his 
aptitude for railroad location was very great. His integrity was never 
question, and his honesty purpose impressed all who had dealings 
with him. represented fully the highest type engineer, and all 
who knew him have suffered loss his death. 

Mr. Leavenworth was elected Associate Member the American 
Society Civil Engineers June and Member Feb- 
ruary 5th, 1907. 


BRUCE RITCHIE HONEYMAN, Assoc. Am. 


1918. 


Bruce Ritchie Honeyman was born Portland, Ore., December 
30th, 1885, Scotch parents. received his early schooling 
the Portland Academy, from which went the Massachusetts 
Institute Technology and was graduated from there 1906. 

his return Portland, Mr. Honeyman was employed Struc- 
tural Engineer with Morris Whitehouse, Architect, and remained 
with the firm for some years. then went with the Hurley-Mason 
Company Structural Engineer, designing and superintending the 
construction several buildings. left this Company 
work Vancouver, C., Canada, for the Company. 
After the completion his work there, Mr. Honeyman went St. 
Paul, Minn., and, for eleven years, was employed Engineer the 
Romer Construction Company. the time his entry into 
the military service, held the position Manager General 
Contracting and Construction for the Company. 

May 11th, 1917, Mr. Honeyman entered the military training 
Fort Snelling, Minn., civilian candidate for commis- 
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sion the Engineers. was transferred later the Central Train- 
ing Camp for Engineers, Fort Leavenworth, Kansas, where was 
assigned for instruction the 13th Provisional Training Regiment. 
served with this regiment candidate until August 14th, 1917, 
when was graduated. August 15th, 1917, was commissioned 
Engineers, United States Army, and assigned duty 
Camp Dodge, Iowa, with the 313th Engineers, command 
Company 

Capt. Honeyman proceeded overseas with his regiment during the 
early part September, 1918, and served with until September 
28th, 1918, which time was confined quarters account 
sickness which later developed into pneumonia, resulting his death 
October 5th, 1918. Maj.-Gen. Black, Am. E., 
Chief Engineers, states concerning Capt. Honeyman’s service with 
the United States Army: “His services were satisfactory every 
respect,” and would seem those who knew him that these words 
express the opinion his work throughout his entire career. 

June, 1909, was married Marion Blakely, Tacoma, 
Wash. survived daughter, Elinor, and son, Blakely. 

Capt. Honeyman was elected Associate Member the Ameri- 
Society Civil Engineers September 5th, 1911. 


WILLIAM MENKE, Assoc. Am. Soc. E.* 


1918. 


William Menke, the son John and Louise Sommers Menke, was 
born New York City, December 2d, 1885. His early education 
was received the public schools New York, and, 1904, entered 
Columbia University, from which was graduated with the degree 
Civil Engineer 1908. 

Immediately after his graduation, Mr. Menke was employed 
Draftsman and Transitman, the construction 000-h. p., hydro- 
electric plant Walden, 

February, 1909, entered the employ the New York Board 
Water Supply Engineering Inspector the Reservoir Depart- 
ment, connection with the construction the Catskill Aqueduct. 
After about one year Inspector, Brown’s Station, Mr. Menke was 
appointed Assistant Engineer with the Water Board, and trans- 
ferred the Southern Aqueduct Department near White Plains, 
While this Department was charge the field work the 
construction the concrete cut-and-cover aqueduct, steel pipe siphon, 
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and gate-chambers, Scarsdale, was engaged for about two 
years this work. was then transferred the City 
duct Department, the Manhattan Division, and was employed the 
construction 48-in., cast-iron main and, subsequently, two shafts 
and the tunnel from 23d Street 42d Street, New York City. 

August, 1914, Mr. Menke left the Water Board and received 
appointment Engineer with the New York Public Service Commis- 
sion, First District, subway construction New York City. 
was the Commission’s employ for two years ‘Assistant the 
Section Engineer, having had charge the field parties and office 
work the construction the Lexington Avenue line between 
and Streets. work this section, valued more than 
000 000, consisted four-track, steel and reinforced concrete 
structure, which was built partly open cut and partly tunnel. 
the regret his associates, resigned August, 1916, accept 
position Draftsman and Designer with the Bethlehem Steel and 
Bridge Company, its plant Steelton, Pa. 

Menke’s next move carried him back New York City, where, 
June, 1917, entered the employ the White Engineering 
Corporation. For the first few months, was engaged Designer 
and Draftsman the New York office, and was then sent Kingston, 
Y., where was Assistant the Resident Engineer and, later, 
Resident Engineer, 50-mile, 000-volt, transmission line. 

June, 1918, Mr. Menke accepted position Field Engineer 
with the Construction Department The Babcock and Wilcox Com- 
pany, its plant Barberton, Ohio. here consisted 
alterations and improvements existing buildings, the erection 
new machine shop, the installation electric cranes and other ma- 
chinery, and improvements and reconstruction work plant railroad 
lines, craneways, etc. Mr. Menke’s duties were arduous, but always 
performed them with willing and cheerful spirit. This, his last, 
position Engineer industrial plant construction, was 
which felt was particularly fitted and which was best satis- 
fied work. 

Mr. Menke’s work was always well and carefully done, and was 
held high esteem his numerous associates, both for his valuable, 
painstaking, faithful services and his pleasing personality. His quiet, 
unassuming nature and his consideration for others endeared him 
all with whom came contact. 

died November ist, 1918, the Citizens’ Hospital, Barber- 
ton, Ohio, victim influenza followed pneumonia, his death 
having occurred after illness one week. was unmarried. 

Mr. Menke was elected Junior the American Society Civil 
Engineers December 6th, 1910, and Associate Member 
April 16th, 1918. 
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ALEXANDER CHARLES SCHILLING, Assoc. Am. Soc. E.* 


Diep 1919. 


Alexander Charles Schilling was born New York City, 
October 20th, 1886. acquired his early education in, and was 
graduated from, the schools that city. Later, received 
private instruction, and also studied the Morris High School and 
the College the City New York. 

From October, 1904, July, 1917, with the exception short 
period (October, 1905, February, 1906), when was engaged 
Transitman Rapid Transit Railroad Commission New 
York City, Mr. Schilling was employed the office the President 
of.the Borough the Bronx, New York City. this position, was 
engaged chiefly the construction sewers and roads. 

July, 1917, was appointed Assistant Engineer, and, later, 
Chief Sewers, United States War Department, and, this capacity, 
designed and constructed sewage works, including tanks and 
disposal plants, located and constructed buildings, theatre, barracks, 
and supervised the construction roads, water supply, 
Camp Meade, Md. 

Mr. Schilling’s work Camp Meade, Leo Hudson, Assoc. 
Am. E., who was associated with him there, writes: 


“Mr. Schilling came Camp Meade, Md., from New York City, 
and proved tireless worker and man great worth. was 
ambitious and strove continually improve his own condition and the 
conditions those with whom was associated. His coming Camp 
Meade was personal and professional sacrifice, brought about through 
high sense patriotic duty help his country its time need. 
did important work while Camp Meade, and was there practically 
from the beginning the ending the work. left behind good 
record and spirit good fellowship. left Camp Meade under- 
take other work for the Government, which work paid salaries less 
than those could have secured from his former employers. was 


splendid young man, and his death loss both the country and 
the Profession.” 


December 19th, 1917, Mr. Schilling was appointed Field 
Assistant with the Geological.Survey, and had charge party 
controlling areas for topographic mapping. Later, was detailed 
connection with military and served this capacity until 
left the service, January 15th, 1919. 

Mr. Schilling was taken ill while his way Mobile, Ala., where 
had accepted position the District Engineer’s Office. 
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died Mobile, February 4th, 1919, from influenza, followed 
broncho-pneumonia. His death came great shock his family 
and all his associates. 

was married September 24th, 1910, Miss Grace Mattock 
Willey, New York City, who, with two children, Alexander Ralph 
and Grace Marjorie, survives him. 

Mr. Schilling had keen appreciation Nature, and was lover 
outdoor life. His boyhood days were spent largely the woods, and 
was greatly interested ornithology, having had, one time, large 
collection live birds. was vigorous young man, and amount 
work phased him. All his leisure time, and most his working hours, 
were spent the open. Several years ago, was the pessessor 
auxiliary sloop yacht, and his knowledge the channels, together with 
his excellent eyesight, made him capable captain. had explored 
the country motorcycle and automobile, and was extremely fond 
travel, quoting many, many times: 


“To him who the love Nature holds 
Communion with her visible forms, she speaks 
various language;” 


Mr. Schilling was elected Associate Member the American 
Society Civil Engineers June 18th, 1918. 


ROBERT EARLE SHIPLEY, Assoc. Am. 


Diep 11TH, 1918. 


Robert Earle Shipley, the son Dr. John and Mary Shipley, 
was born December 30th, 1887, Cullychoha, Indian Territory. 
His parents died when was small boy, and made his home with 
his aunt, Mrs. Sarah After finishing the schools, 
entered the High School his home town, and, later, the Univer- 
sity Arkansas, from which was graduated with the degree 
E., June, 1911. was member the Phi Kappa Alpha 
Fraternity: 

Mr. Shipley’s professional career was follows: March August, 
1909, Field Draftsman, with the Arkansas Co-operative 
Company, Bentonville, preliminary and surveys; 
July December, 1911, Inspector levees and dredge ditches, St. 
Francis Drainage District; December, 1911, April, 1912, Draftsman 
drainage surveys; April; June, 1913, Engineer and Assistant 
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Superintendent for Wills and Sons, Drainage Contractors, 
the inspection drainage districts, making estimates, designing dredge 
boats, ete.; June November, Field Engineer for James 
Rhyne, Assoc. Am. Soe. E., charge the preliminary survey 
for 000-acre drainage November, 1913, September, 1914, 
Resident Engineer for the Marion County Drainage District, 
supervising the construction levees, open and title ditches, well 
pumping station and the installation two 
gal. per min., electrically-driven centrifugal pumps; February 
September, 1914, also Chief field party levee and ditch 
location survey for the South Quinch Drainage October, 1914, 
office work with the Morgan Engineering Company; November, 1914, 
November, 1915, made drainage survey and reported 300-acre 
farm and drainage and irrigation investigations the Southwest; from 
November, 1915, the summer 1918, when entered the military 
training camp, Mr. Shipley was employed Drainage Engineer, for 
the Texarkana Pipe Works, making drainagé surveys, designs, esti- 
mates, and reports, closing contracts and superintending all the drain- 
age construction work for the Company. 

entered the First Engineer Officers’ Training School, Camp 
Humphreys, Va., June; 1918, where died influenza 
October 11th, 1918. 

was married Miss Helen Texarkana, Ark., 
June 27th, 1918, and survived his wife, and two brothers, Lieut. 
John Shipley, D., N., and Elvin Shipley, now stationed 
Great Lakes, the Aviation Service the United States Navy. 

Mr. Shipley, Hidinger, Am. E., Vice-President 
the Morgan Engineering Company, says, “He was connected with 
our firm short time, but were impressed with his stability 
character, steadiness, and Mr. Layne, the 
Texarkana Pipe Works, writes him follows: “My acquaint- 
ance with Mr. Shipley dates from the time entered 
employ about four years ago. was with three years Drainage 
Engineer, principally agricultural work, and esteemed him very 
highly, not only for the value his services, but thorough gentle- 
man,” 

Mr. Shipley was man high moral character, modest and un- 
assuming. Owing the fact that his father died when was still 
young, was thrown his own resources, and the record that 
made his short life, shows that was efficient and thorough, and 
that the Profession lost valuable man his death. 

Mr. Shipley was elected Associate Member the American 
Society Civil Engineers October 9th, 1917. 
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HUGO SPEIDEL, Jun. Am. Soc. E.* 


Diep June 1919. 


Hugo Speidel was born Roek Island, September 
1866. obtained his early education the public schools that 
city, and, 1888, received the degree Civil Engineer from the 
University 

Mr. Speidel began his engineering career, July, 1885, Chain- 
man and Rodman the construction the St. Joseph and Iowa 
Railroad (Rock Island Lines), near St. Joseph, Mo. June, 1886, 
was transferred Kansas, and was employed the construction 
the Chicago, Kansas, and Nebraska Railroad (also Rock Island Lines), 
serving first Draftsman the general office and, later, Assistant 
charge 10-mile division Sabetha, Kans. After the com- 
pletion this division January, 1887, Mr. Speidel was appointed 
Transitman the location the line through Kiowa County, Kansas, 
and when the location work was finished, was given charge the 
construction, first 10-mile division, and, later, 20-mile divi- 
the line. About July, 1887, was placed charge the 
construction all bridges Kiowa County. 

After the completion this work September, 1887, Mr. Speidel 
left the railroad service the University order 
complete the senior his college course and obtain his degree. 

Immediately after his graduation, moved Paterson, J., and 
July, 1888, entered the employ the Passaic Bridge Company 
Civil Engineer. 

1898, Mr. Speidel purchased interest from Mr. David Henry, 
Paterson, J., general building business, and June, 1900, 
the David Henry Building Company was incorporated with Mr. Speidel 
President, which position held the time his death June 
1919. 

About 1904, Mr. Speidel removed from Paterson and established his 
residence Saddle River Township, Bergen County, J., and, 
1916, when the Borough East Paterson was incorporated, was 
appointed its first Mayor, which office held until his death. 

was married December 20th, 1893, Adaline Speidel, 
Urbana, and survived daughter, Marion Speidel. 

Mr. Speidel was elected Junior the American Society Civil 


Engineers, February 5th, 1890. 
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